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OOmEHtUl. 

ABSTRACT 

1.  (U)  Type  of  Test;  Service  Test. 

2.  (C)  Nomenclature  of  Test  Items; 

Rifle,  7.62-mm,  M14 
Rifle,  7.62-mm,  M14E2 
Rifle,  5.56-mm,  XMISEI 
Rifle,  5.56-mm,  S-R 
Rifle,  5.56-mm,  A-R 
Rifle,  5.56-mm,  H-R 
Carbine,  5.56-mm,  S-C 

Carbine/ Submachine  Gun,  5.56-ram,  C"SMG 
Automatic  Rifle,  5.56-mm,  S-AR 
Automatic  Rifle,  5.56"mm,  C-AR 
Machine  Gun,  7.62-mm,  M60 
Machine  Gun,  5.56-mm,  Code  S 

3.  (C)  Test  Activity  Responsibilities;  USAIB  was  responsibile 
for  planning,  conducting,  and  reporting  on  service  and  service-type 
tests  of  individual,  vehicular  (other  than  combat  vehicle),  and 
ground -mounted,  crew-served  weapons;  and  support  of  tests  conducted  by 
USABRL  and  USAHEL  as  directed  by  bSATECOM. 


4.  (FOUO)  Purpose  of  Work;  To  measure  performance  of  SAWS 
weapons  again‘\st  standards  provided  by  USACDC. 

5.  (U)  Test  Location  and  Duration:  Testing  was  conducted  at 
Fort  Banning,  Georgia,  from  6  July  1965  to  15  November  1965. 


6. 


Test  Methods;  Testing  was  conducted  in  such  a  manner  as 


to  permit  a  comparison  of  effectiveness  between  weapons. 
(C)  Summary: 


a.  Finding^r^There  are  no  significant  differences  between 
the  SAWS  weapons  except  for  reliability.  The  current  standard  weapons 
are  the  most  reliable. 


b.  Conclusions.  ^The  M14,  M14E2,  and  M60  are  significantly 
more  reliable  than  their  (counterpart  SAWS  weapons.  The  use  of  duplex 
ammunition  significantly  increases  hit  capability.’ 

c.  Recommendation.  USAIB  recommends  that  no  consideratioiT'Ee' 
given  to  adoption  of  new  weapons  systems  until  a  significant  improve¬ 
ment  over  the  standard  7.62-mm  systems  can  be  achieved. 
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CONHDENTIAL 

SECTION  1  --  GENERAL 

1.1  (U)  REFERENCES  (U) 

See  Appendix  I 

1.2  (U)  AUTHORITY  (U) 

Letter,  AMSTE-BC,  USATECOM,  1  February  1965,  subject:  “Small 
Arms  Weapons  Systems  (SAWS)  Program  (with  Change  1  dated  30  April 
1965)  (USATECOM  Project  Nos.  8-5-0400-01  thru  8-5-0400-07)  (U) 

1.3  (FOUO)  OBJECTIVES  (U) 

1.3.1  (FOUO)  To  measure  weapons  performance  against  standards  provided 
by  the  US  Army  Combat  Developments  Command  (USACDC) . 

1.3.2  (FOUO)  To  provide,  through  the  US  Army  Ballistic  Research 
Laboratories  (USABRL),  data  resulting  from  tests  for  use  in  parametric 
design/operational  effectiveness/cost  analysis  studies  to  be  conducted 
by  USACDC. 

1.3.3  (FOUO)  To  develop  sufficiently  comprehensive  data,  as  appropriate, 
to  provide  a  basis  for  choice  if  type  classification  is  desired. 

1.4  (FOUO)  RESPONSIBILITIES  (U) 

1.4.1  (FOUO)  The  US  Army  Development  and  Proof  Services  (USAD&PS) 
was  responsible  for: 

a.  Planning,  conducting,  and  reporting  of  engineering  and  engineering- 
type  tests  to  achieve  the  objectives  stated  above. 

b.  Support  of  tests  and  experiments  conducted  by  USABRL  and  the 
US  Army  Human  Engineering  Laboratories  (USaHEL)  as  directed  by  the  US 
Army  Test  and  Evaluation  Command  (USATECCM) . 

c.  Coordination  of  shipment  of  materiel,  (Including  ammunition, 
from  sources  of  supply  to  USATECCM  test  agencies  ai\d  return. 

d.  Conducting  safety  and  function- firing,  and  providing  USaTECCM 
with  recommendations  as  to  safety  release  as  soon  after  receipt  of 
materiel  as  practicable. 

e.  Submitting  recommendations  tO'  USATECCM  and  to  test  agencies, 
as  appropriate,  as  to  ammunition  lots  and  types  to  be  used  in  this 
program. 
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1.4.2  (FOUO)  The  US  Army  Infantry  Board  (USAIB)  was  responsible 
for: 


a.  planning,  conducting,  and  reporting  on  service  and  service- 
type  tests  of  individual  weapons  and  vehicular  (other  than  combat 
vehicle)  and  ground-mounted,  crew- served  weapons. 

b.  Support  of  tests  and  experiments  conducted  by  USABRL  and  USAHEL, 
as  directed  by  USATECCM. 

1.4.3  (FOUO)  The  US  Army  Armor  Board  (USAARMBD)  was  responsible  for: 

Planning,  conducting,  and  reporting  on  service  and  service-type 
tests  to  determine  handling,  transportability,  and  suitability  fidr 
use  of  individual  weapons  designed  specifically  for  combat  vehicle 
crew  members. 

1.4.4  (FOUO)  The  US  Army  Aviation  Board  (USaAVNBD)  was  responsible 
for: 


Planning,  conducting,  and  reporting  on  service  and  service- type 
teats  to  determine  handling,  transportability,  and  suitability  for 
use  of  individual  weapons  designed  specifically  for  use  by  aircraft 
crew  members. 


1.5  (U)  DESCRIPTION  OF  MATERIEL  (U) 

1.5.1  (U)  The  candidate  weapons  furnished  for  this  test  include  current 

standard  and  test  weapons. 


1.5. 1.1.  (U)  Standard  Weapons  (U) 


1.5. 1.1.1 

(U) 

1.5. 1.1. 2 

(U) 

1.5. 1.1. 3 

(U) 

Rifle,  7.62-mm,  Ml4  (M14) v  (Fig  1,'  App  V«) 

Rifle,  5.56-mm,  XM16E1  (XM16E1) .  (Fig  2,';;:App  V.)  ' 
Rifle,  7.62-mm,  M14e2  (M14E2)-..  (Fig:  3,  App  V.) 


1.5. 1.1. 4  (U)  Machine  Gun,  7.62-nLit,  M60  (M60)  .  When  mounted  on 

the  bipod  the  M60  will  be  referred  to  as  the  M60-LMG,  and  when 
mounted  on  the  tripod  it  will  be  referred  to  as  the  M60-MMG.  (Fig  4, 
App  V.) 


1.5. 1.2  (U)  Test  Weapons  (U)  (See  Manufacturers'  Code  Sheet  -  last  page 

of  report.  Removed  from  copies  distributed  outside  DOD) 
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1.5. 1.2.1  (U)  ..Rifle,  5.56-.inm  Code  S-R  (S-R)  .  (Fig  5,  App  V.) 


The  S-R  is  a  gas-operated  5.56-inm  rifle  capable  of  firing  semi¬ 
automatic  or  full  automatic  fire  from  the  closed-bolt  position,  by 
means  of  a  selector  leveri  The  S-R  has  a  plastic  removable  stock 
with  rubber  recoil  pad  and  a  plastic  rear  pistol  grip.  It  contains 
a  dual  sight  system  with  the  front  post  sight  adjustable  for  ele¬ 
vation  and  a  rear,  two-position,  peep  sight  adjustable  for  windage. 

The  rifle  is  fed  from  a  30-round  capacity  box- type  magazine.  A 
bayonet  and  adjustable  snap-on  bipod  is  provided  for  the  rifle.  The 
flash  suppressor  serves  as  a  grenade  launcher  for  launching  rifle 
grenades.  The  rifle  has  a  reported  muzzle  velocity  of  3,250  feet 
per  second.  Its  full  automatic  cyclic  rate  of  fire  is  700-800  rounds 
per  minute. 

1.5. 1.2. 2  (U)  Rifle,  5.5^emm,  Code  H-R  (H-R) .  (Fig  6,  App  V.) 

The  H-R  is  a  5.56-mm  delayed  blow  back-operated  rifle,  capable 
of  firing  semiautomatic  or  full  automatic  from  the  closed-bolt  position 
by  means  of  a  firing  selector  lever.  It  contains  a  fixed  front  post 
sight  and  an  adjustable  rear  4-position  sight,  that  includes  an  open 
and  peep  capability,  and  is  adjustable  for  windage  and  elevation.  A 
plastic  stock  and  a  plastic  rear  pistol  grip  are  provided.  The  H-.R 
is  fed  from  a  20-round  capacity  box- type  magazine.  The  full  automatic 
cyclic  rate  of  fire  is  650hZ50  rounds  per  minute.  The  reported  muzzle 
velocity  is  approximately  3,150  feet  per  second.  A  bayonet  and  a 
detachable  bipod  are  provided. 

1.'$,. 1.2.3  (U)  Rifle,  5.56-mm,  Code  A-R  (A-R) .  (Fig  7,  App  V.) 

The  A-R  is  a  gas-operated,  5.56-mm,  air-cooled,  magazine- fed 
rifle  capable  of  firing  semiautomatic  or  full  automatic  fire  from 
a  closed  bolt  posit|lon  hy  means  of  a  selector  lever.  A  fiberglas  front 
haadguArd  '|,s  .pfaffidpdi'r;,The.A!*-R..contains  a  front  post  sight  adjustable-. 
for  elevation  and  a  rear  peep  sight  adjustable  for  windage.  The  receiver 
and  other  parts  are  of  sheet  steel  stampings.  A  bayonet  and  snap-on 
bipod  are  provided.  The  rifle  contains  a  plastic  pistol  grip  and  a 
butt  stock  which  can  be  pivoted  to  the  side  and  folded  to  shorten  the 
overall  length  of  the  rifl^.  The  rifle  is  fed  from  a  20-round  box- 
fype  magazine.  Full  automatic  cyclic  of  fire  is  700-800  rounds 

per  minute.  The  reported  muzzle  velocity  is  approximately  3,250  feet 
per  second.  The  muzzle  flash  suppressor  serves  as  a  grenade  launcher 
for  launching  rifle  grenades.  ’  ..  ...  . 
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1.5. 1.2. 4  (U)  Carbine,  5.56-inm,  Code  S-C  (S-C).  (Fig  8,  App  V.) 

The  S-C  is  a  5.56-mm  gas-operated  carbine,  identical  to  the 
S-R  rifle  except  for  the  following: 

a.  A  15.7-inch  barrel  is  substituted  to  reduce  weapon  length. 

b.  The  butt  stock  is  hinged  and  designed  to  fold  to  the  side 
to  reduce  weapon  length. 

c.  It  does  not  have  a  grenade  launching  capability  as  does  the  S-R,. 

d.  Its  muzzle  velocity  is  less  than  the  S-R;  however,  the  cyclic 
rate  of  fire  is  the  same. 

1.5. 1.2.5  (U)  Carbine/Submachine  Gun,  5.56-inm,  Code  C-SMG  (C-SMG) .  i 

(Fig  9,  App  V.) 

The  C-SMG  is  a  5.56-mm,  gas-operated  carbine/ submachine  gun. 

It  is  identical  to  the  standard  XM16E1  rifle  except  for  the  following*. 

a.  A  10-inch  barrel,  v’ith  noise  suppressor  attached,  is  sub¬ 
stituted. 

b.  The  front  handguard  is  shorter  than  that  on  the  XM16E1  rifle. 

c.  The  butt  stock  is  shorter,  and  telescopes  to  reduce  ivjeapon  length 
for  underarm  firing.  The  stock  is  extended,  and  locked  in  the  extended 
position,  for  shoulder  firing.  It  has  no  grenade  launching  capability. 

d.  The  C-SMG  wi  .  not  accept  a  bayonet. 

e.  Its  muzzle  velocity  is  less  than  the  XMlSElj  however,  the 

cyclic  rate  of  fire  is  the  same.  v 

1.5. 1.2. 6  (U)  Automatic  Rifle,  5.56-mm,  Code  C-AR  (C-AR) .  (Fig  3, 

App  V.) 

The  C-AR  is  a  5.56-mm  automatic  rifle.  It  is  identical  to  the 
XM16E1  rifle  except  for  the  following: 

a.  The  C-AR  is  fitted  with  a  heavier  barrel  of  the  same  length. 

b.  The  C-AR  is  equipped  with  a  30-round  box- type  magazine. 

c.  The  C-AR  will  accept  either  the  M2  or  XM3  bipod  mount, 
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1.5. 1*2.7  (U)  Automatic  Rifle,  5.56-inm,  Code  S-AR  (S-AR)  .  (Fig  3, 

App  V.) 

The  S-AR  is  a  ■-•i56-rani,  gas-operated  automatic  .rifle  capable 
of  firing  only  in  the  automatic  mode.  It  fires  from  the  open  bolt 
position.  It  utilizes  many  of  the  same  components  as  the  S-R. 

Sights  are  offset  to  the  left,  the  front  post  sight  is  adjustable  for 
elevation,  the  rear  sight  is  a  peep  type  adjustable  for  windage 'and 
elevation  for  ranges  out  to  1,100  meters.  The  S-AR  fires  from  a  30- 
round  box-type  magazine  which  is  inserted  from  the  top.  Cyclic  rate 
of  fire  is  700-800  rounds  per  minute.  The  reported  muzzle  velocity 
is  3,250  feet  per  second.  A  snap-on  bipod  is  provided  V7hich  is 
interchangeable  with  the  S-R  rifle  and  S-LMG.  The  S-AR  is  equipped 
with  the  same  butt  stock  and  pistol  grip  assembly  as  the  S-R. 

(  1.5. 1.2. 8  (U)  Machine  Gun,  5.56-inm,  Code  S-LMG  (S-LMG).  (Fig  10, 

App  V.) 

The  S-LMG  is  a  light  machine  gun  identical  to  the  S-AR  except 
for  the  following: 

a.  The  offset  sights  of  the  S-AR  are  replaced  with  in-line 
sights,  having  the  same  construction  and  capability  of  the  S-AR  sight. 

(  b.  The  magazine  adapter  for  the  S-AR  is  replaced  with  a  feed 

tray  and  cover,  to  permit  firing  belted  5.56-mm  ammunition. 

^  c.  Belted  ammunition  is  packaged  in  150-round  capacity  plastic 
bandoleers.  The  bandoleer  is  attached  to  the  weapon  utilizing  a 
dovetailed  bandoleer  supporter. 

d.  The  same  bipod  used  with  the  S-R  and  S-AR  is  also  used 
^  with  the  S-LMG. 

1.5. 1.2. 9  (U)  Machine  Gun,  5.56'mm,  Code  S-MMG  (S-MMG) .  (Fig  10, 

App  V.) 

The  S-MMG  is  a  medium  machine  gun  and  is  identical  to  the  S-LMG 
except  that  it  is  mounted  on  a  standard  M122  tripod  mount,  with  a 
mount  adapter  which  uses  the  standard  traversing  and  elevating 
mechanism.  In  addition  to  the  150-round  bandoleer,  an  M2a1  ammunition 
box  packed  with  800  belted  cartridges  may  be  used  with  the  S-MMG. 

1.5.1.2.10  (U)  The  S-LMG  and  S-MMG  are  referred  to  collectively  as 
the  Code  S  machine  guns . 


( 


5 


1.5. 1.3  (U)  Weapon  Families  (U) 

Some  of  the  candidate  weapons  have  assemblies  and  sub-assemblies 
common  to  one  or  more  other  candidates.  The  S-R,  S-C,  S-AR,  S-IMG,  and 
S-MMG  belong  to  a  family,  have  common  parts,  assemblies,  and  sub- 
assemblies,  and  are  referred  to  as  the  Code  S  weapons  system;  the  same 
receiver  and  butt  stock  component  is  used  in  all  configurations  of 
this  family.  The  C-SMG,  C-AR,  and  XM16E1  rifle  are  of  the  same  family 
and  have  the  same  receiver.  The  M14  and  M14e2  are' members  of 
the  current  standard  family  of  weapons. that  have  common  parts  and 
assemblies . 

1.5.2  (U)  Ammunition  (TJ) 

1.5. 2.1  (U)  The  ammunition  used  with  candidate  weapons  was  as  follov7S; 

a.  M14  and  M14e2  rifles. 

(1)  Cartridge,  7.62-mm,  NATO,  Ball,  M80  (M80) . 

(2)  Cartridge,  7.62-mm,  NATO,  Tracer,  M62  (M62) . 

(3)  Cartridge,  7.62-mm,  NATO,  Duplex,  M198‘ (M198) . 

b.  XM16E1  Rifle,  S-C,  S»rR,  A-R,  H-R,  S-AR,  C-SMG,  and  C-AR. 

(1)  Cartridge,  5.56-iuU,  Ball,  M193  (M193)  . 

(2)  Cartridge,  5.56-mm,  Tracer,  M196  (M196) . 

c. ,..  m60  Machine  Gun. 

(1)  Cartridge,  7.62-inm,  NATO,  Ball  and  Tracer,  linked,  4-1. 

(2)  Cartridge,  7.62-mm,  NATO,  Ball,  M80,  linked  (M80  linked). 

(3)  Cartridge,  7.62-mm,  NATO,  Duplex  and  Tracer,  linked,  4rl.. 

(4)  Cartridge,  7.62-mm,  NATO,  Tracer,  M62,  linked  (m62  linked). 

d.  S-LMG  and  S-MMG. 

(1)  Cartridge,  5.56-nBn,  Ball,  M193,  linked  (M193  linked). 

(2)  Cartridge,  5.56-mni,  Ball,  and  Tracer,  linked,  4-1,. 

(3)  Cartridge,  5.56-mm,  Tracer,  linked  (M196  linked). 
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1.5. 2. 2  (U)  Lot  numbers  of  ammunition  used  in  testing  were  as 

follows: 

« 

a.  Cartridge,  7.62-inm,  NATO,  M80  -  FA  5374,  WRA  22386,  LC  12532, 
*LC  12036,  *LC  12047. 

b.  Cartridge,  7.62-mm,  NATO,  M62  -  LC  12266. 

c.  Cartridge,  7.62-mm,  NATO,  Ml98  -  RA  451,  RA  452,  FAP  762449. 

d.  Cartridge,  5.56-mm,  M193  -  WCC  6089,  RA  5101,  RA  5100,  RA  5072. 

e.  Cartridge,  5.56-mm,  M196  -  Ri\.  5119,  RA  5019,  RA  5018. 

f.  Cartridge,  7.62-mm,  NATO,  M80  linked  -  LC  12308,  LC  12016, 

LC  12022,  LCL  12566,  LC  12532. 


g.  Cartridge,  7.62-mm,  NATO,  M80  and  M62,  4-1  -  WCC  86083, 
RAL  85027,  LCL  104201. 


h. 

Cartridge, 

7.62-mm, 

i. 

Cartridge, 

7 .62-inm, 

j- 

Cartridge, 

7 .62-inm; 

454,  FAPL  462. 

k. 

Cartridge, 

5.56-mm; 

RA  5123/5025. 

1. 

Cartridge, 

5.56-mm 

m. 

Cartridge, 

5.56-mm 

NATO,  M62  linked  -  LC  12352. 

NATO,  M198  linked  -  FAP  762-L448. 

NATO,  M198  and  M62,  4-1  -  FAPL  452,  FAPL 

M193  and  M196,  4-1  -  RA  51ss/RA  5023, 

M193  linked  -  RA  5123,  RA  5122,  WCC  6089. 
M196  linked  -  Ra  5019,  RA  5023,  RA  5024. 


*  Match  ammunition. 


1.6  (C)  BACKGROUND  (U) 


1.6.1  (C)  The  adoption  of  the  5.56-mm  M16/XM16E1  rifle  for  US  Air 

Force  use  and  limited  US  Army  use  has  stimulated  the  interest  of 
industry  in  developing  other  weapons  in  this  caliber  for  military  use. 
In  1963-64,  the  Advanced  Research  Projects  Agency  (ARPA),  Department 
of  Defense,  directed,  and  coordinated  with  US  Army  and  Marine  Corps, 
tests  of  the  Code-S  Weapons  System.  US  Army  tests  were  limited  to 
those  necessary  to  determine  the  military  potential  of  the  system, 
while  the  US  Marine  Corps  conducted  service  and  troop  tests.  The  re¬ 
sults  of  the  US  Army  tests  indicated  that  the  Code-S  weapons  were 
accurate  and  of  good  basic  design,  but  that  the  machine  guns  appeared 
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to  be  marginal  in  operating  power  and  deficient  in  barrel  life.  From 
the  final  report  of  the  US  Marine  Corps  test,  it  appeared  that  the 
Marine  Corps  favored  the  Gode-S  system  as  a  replacement  for  caliber 
.30  and  7. 62 -mm  weapons  currently  in  Marine  Corps  use. 

1.. 6.2.  (C)  In  November  1964,  the  US  Army  Materiel  Command  (USAMC) 

requested  that  USATECOM  prepare  plans  for  engineering  and  service 
test  of  the  Code-S  Weapons  System.  A  USATECOM  directive  was  issued, 
but  planning  was  suspended  in  December  1964  when  it  became  apparent 
that  the  Code-S  system  would  be  tested  as  a  part  of  a  larger,  more 
comprehensive  program. 

1.6.3  (C)  On  17  December  1964,  the  Chief  of  Staff  of  the  Army  di¬ 
rected  a  review  and  evaluation  of  Small  Arms  Weapons  Systems  (SAWS) 
either  in  being,  or  feasible  for  adoption  within  the  time  frame 
1967-80.  This  evaluation  includes  the  current  standard  system  of 
small  arms  (M14,  M14E2,  M60,  and  XM16E1) .  The  objective  of  this  pro¬ 
gram  is  to  develop  data  upon  which  to  base  a  program  for  replenish¬ 
ment  of  stocks  of  small  arms  as  the  inventory  drops  below  require¬ 
ments,  and/or  replacement  of  current  small  arms  with  weapons  of 
demonstrated  superiority. 

1.6.4  (C)  A  military  potential  test  of  the  Code-S  Weapon^  System 
under  arctic  winter  conditions  was  completed  in  April  1965. 

1.6.5  (U)  SAWS  testing  at  USAIB  began  on  6  July  1965  and  was  com¬ 
pleted  on  15  November  1965. 

1.7  (C)  FINDINGS  (U) 

1.7.1  (C)  PREOPERATIQNAL  INSPECTION  AND  PHYSICAL  CHARACTERISTICS  (Sub 

Test  No  1)  (U)  ' 

1.7. 1.1  (C‘>  All  of  the  candidate  weapons  are  suitable  with  respect 
to  physical  characteristics. 

1.7. 1.2  (C)  Except  for  the  sight  systems  (ref  Sub-Test  No  4,  Sights), 
there  is  no  significant  difference  in  simplicity  of  design  and  construc¬ 
tion  of  the  candidate  weapons. 

1.7. 1.3  (C)  The  candidate  weapons  had  the  following  number  of 
shortcomings : 

C-SMG  -  1 

S-AR  -  1 

1.7.2  (C)  TRAINING  (Sub -Test  No  2)  (U) 
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1.7. 2.1  ^C)  The  firing  positions  and  techniques  of  fire  described 
in  approptiate  FM's  and  USAIS  special  texts  are  suitable  and  com¬ 
parable  for  all  candidate  weapons. 

1.7. 2. 2  (G)  With  respect  to  ease  of  training,  all  of  the  candidate 
weapons  are  suitable. 

1.7. 2. 3  (C)  The  comparatively  low  scbres  achieved  by  the  test  soldiers  with 
when'.. firing'  the'. initial  J;ra'inihg  marksmanship  course  are 

attributed  to  some  degree  to  recoil.  Initially,  after  limited  training, 
test  soldiers  were  able  to  achieve  higher  scores  with  the  light  recoil 
5.56-mm  weapons  (rifles  and  carbines).  However,  when  record  fire  was 
repeated  10  weeks  later,  higher  scores  were  obtained  with  the  M14  than 
with  the  light  recoil  5.56-mm  weapon  (rifles  and  carbines)  indicating 
that  firers  had  improved  with  the  M14  during  the  course  of  testing 
and  had  learned  to  compensate  for  recoil. 

1.7. 2. 4  (C)  Test  soldiers  scored  higher  in  qualification  firing  with 
the  M60  than  with  the  Code  S  machine  guns. 

1.7.3  (C)  RATE  OF  FIRE  (Sub-Test  No  3)  (U) 

1.7. 3.1  (C)  Fibers  are  able  to  achieve  close  to  all  attempted 
size  bursts  with  each  of  the  candidate  weapons. 

1.7. 3. 2  (C)  Of  the  burst  sizes  evaluated  (excluding  the  attempted 
one  round/ trigger  pull),  the  optimum  number  of  rounds  per  burst  in 
the  full  automatic  mode  for  each  of  the  candidate  rifles,  carbines, 
and  automatic  rifles,  except  the  A-R,  is  the  3 -round  burst.  The  A-R's 
optimum  burst  size  is  3-  to  5-rounds. 

1.7. 3. 3  (C)  Of  the  burst  sizes  evaluated,  the  optimum  number  of 
rounds  per  burst  for  each  of  the  candidate  machine  guns  is  the  6 -round 
burst. 

1.7.4  (C)  SIGHTS  (Sub-|est  No  4)  (U) 

1.7. 4.1  (C)  It  was  not  possible  bo  determine  standard  sight  settings 
01  adjustments  to  achieve  best  accuracy  results  due  to  variation  of 
each  range  in  sight  settings  between  candidate  rifles,  carbines,  and 
automatic  rifles. 

1.7. 4. 2  (C)  All  candidate  rifles,  carbines,  and  automatic  rifles 
have  the  inherent  capability  to  align  on  the  target  at  night  provided 
the  target  can  be  detected  with  the  unaided  eye. 
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1-. 7.4.3  (C)  The  M14,  M14E2,  hnd  M60  sights  are  superior  to  all  the 

other  candidate  weapons  sights  except  for  durability. 

1.7. 4. 4  (C)  With  respect  to  durability,  all  the  other  candidate 
weapons  sights  are  superior  to  the  M14,  M14E2,  and  M60  sights. 

1.7. 4. 5  (G)  The  candidate  weapons  have  the  following  number  of 
shortcomings  (ref  App  IV) : 

a.  S-R  -  3 

b.  S-C  -  3 

c.  XM16E1  -  3 

d.  A-R  -  3 

e.  C-SMG  -  3 

f.  H-R  -  3 

g.  C-AR  -  4 

h.  S-AR  -  6 

i.  M60  -  1 

j .  Code  S  machine  gun  -  5 

1.7.5  (C)  MAGAZINES  (Sub-Test  No  5)  (U) 

1.7. 5.1  (C)  With  respect  to  the.  requirement  for  a  mijiimuni  magazine 
capacity  of  50  rounds,  all  of  the  candidate  weapons  are  unsuitable. 

1.7. 5. 2  (C)  All  candidate  weapons  are  suitable  with  respect  to 

their  capability  for  being  loaded  in  one  operation  from  all  firing 
positions.  f 

1.7. 5. 3  (G)  Poor  functioning  of  the  XM16E1,  A-R,  H-R,  S-C,  and 

C-SMG  magazines  contributed  to  the  incidence  of  bolt  overrides  and 
double  feeds  with  these  weapons.  ‘ 

1.7. 5. 4  (C)  The  candidate  weapons  have  the  following  number  of 
deficiencies  (ref  App  IV) ; 
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a.  S-R  -  1 

b.  XM16E1  -  1 

c.  H-R  -  1 

d.  A-R  -  1 

e.  S-C  -  1 

f.  C-SMG  -  1 

g.  S-AR  -  1 

h.  C-AR  -  1 

1.7. 5. 5  (C)  The  candidate  weapons  have  the  following  number  of 

shortcomings  (ref  App  IV) ; 

a.  M14  -  1 

b.  S-R  -  1 

c.  XM16E1  -  1 

d.  H-R  -  1 

e.  A-R  -  1 

f.  S-C  -  1 

g.  C-SMG  -  1 

h.  M14E2  -  1 

i.  S-AR  -  1 

j.  C-AR  -  1 

1.7.6  (C)  AMMUNITION  AND  PACKAGING  (Sub-Test  No  6)  (U) 

1.7. 6.1  (C)  With  all  candidate  weapons  tracer  elements  of  both 
7.62-mm  and  5.56-nffli  tracer  ammunition  are  satisfactorily  visible 
under  all  light  conditions. 

1.7. 6. 2  (C)  With  all  candidate  weapons  tracer  ammunition  is' 
significantly  more  effective  as  a  means  of  target  ranging  and 
target/sector  of  fire  designation  then  ball  and  duplex  anmiunition. 
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1.7. 6. 3  (G)  With  all  candidate  weapons  tracer  is  more  effective 
at  night  than  other  types  of  ammunition  used. 

1.7. 6. 4  (C)  With  7.62-mm  candidate  rifles,  carbines,  and  automatic 
rifles,  there  was  S  significant  increase  in  hit  capability  during 
daylight  with  duplex  ammunition  at  the  shorter  ranges. 

1.7. 6. 5  (C)  With  the  M60  machine  gun  there  was  a  significant 
increase  in  hit  capability  with  4  duplex  -  1  tracer  ammunition  mix 
at  the  shorter  ranges. 

1.7. 6. 6  (C)  The  candidate  weapons  have  the  following  number  of 

deficiencies;."  ;n 

C-SMG  -  1 

1.7. 6. 7  (C)  The  candidate  weapons  have  the  following  number  of 
shortcomings : 

M14E2  -  1 

1.7.7.  (C)  DEFENSE,  DA.Y  AND  NIGHT  (Sub-Test  No  7)  (U) 

1.7. 7.1  (C)  The  XM16E1  firing  tracer  ammunition  and  the  M14  firing 
duplex  ammunition  are  significantly  more  effective  in  the  day  defense 
than  the  other  candidate  rifles.  The  A-R  firing  tracer  ammunition 
is.'^  significantly  more  effective  in  the  night  defense  than  the  other 
candidate  rifles. 

1.7. 7. 2  (C)  With  respect  to  effectiveness  of  the  candidate  carbines, 
the  M14  firing  duplex  ammunition  and  the  S-C  firing  ball  ammunition 
are  the  most  effective  in  both  the  day  .and  night  defense. 

1.7. 7. 3  (C)  There  is  no  significant  difference  in  effectiveness 
between  the  candidate  automatic  rifles. 

1.7. 7. 4  (C)  The  M60  firing  4  duplex  1  tracer  is  significantly 
the  most  overall  effective  machine  gun  in  both  the  day  and  night 
defense . 

1.7.8  (C)  ASSAULT  (Sub-Test  No  8)  (U) 

1.7. 8.1  (C)  In  the  day  assault,  the  H-R,  and  the  M14  firing  duplex, 

are  overall  significantly  more  effective  than  the  other  candidate 
rifles.  In  the  night  assault,  the  A-R  firing  tracer  was  significantly 
more  effective  in  hit  capability  than  the  other  candidate  rifles. 
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1.7. 8. 2  (C)  In  the  day  assault,  the  M14  firing  duplex  has  a  ^ 

significantly  higher  hit  capability  than  the  other  candidate 
carbines.  In  the  night  assault,  the  M14  firing  ball  ammunition  has  a 
significantly  higher  hit  capability  than  the  other  candidate  carbines. 

1.7. 8. 3  (G)  In  the  day  assault,  there  is  no  significant  difference 

between  the  candidate  automatic  rifles,  and  in  the  night  assault  the 
S-AR  firing  tracer  is  significantly  more  effective  than  the  other  candi¬ 
date  automatic  rifles.  . 

1.7. 8. 4  (C)j,  In  the  day  and  night  assault  there  is  no  significant 
difference  between  the  candidate  light  machine  guns. 

1.7.9  (C)  MOUNTS  (Sub-Test  No  9)  (U) 

1.7. 9.1  (G)  Both  the  M60  and  Code  S  machine  guns  have  the  capability 
of  being  used  as  hand-carried  weapons  fired  from  supported  positions 

7.aad-as  ground -mounted  machine  guns  on  sustained  fire  mounts. 

1.7. 9. 2  (C)  The  candidate  weapons  have  the  following  number  of 
shortcomings  (ref  App  IV) : 

Code  S  machine  gun  -  1 

1.7.10  (C)  RECORD  AND  TRANSITION  FIRING  (Sub-Test  No  10)  (U) 

1.7.10.1  (C)  The  M14  average  scores  for  the  Record  Marksmanship 

Course  are  higher  than  tho^e  of  the  other  candidate  rifles  and 
carbines .  ' 

1.7.10.2  (C)  The  S-AR  average  scores,  firing  4  ball  to  1  tracer  in 
transition  firing,  are  higher  than  those  of  the  other  candidate 
automatic  rifles. 

1.7.10.3  (C)  The  M60-1MG  average  scores,  firing  4  ball  to  1  tracer 
in  transition  firing,  are  higher  than  those  of  the  S-LMG. 

1.7.11  (C)  SIGNATURE  CHARACTERISTICS  (Sub-Test  No  11)  (U) 

1.7.11.1  (C)  There  is  no  significant  difference  between  the  candidate 
rifles  with  respect  to  signature  effects  and  firer  exposure. 

1.7.11.2  (C)  Signature  effects  and  firer  exposure  characteristics 
of  the  candidate  carbines  are  comparable  and  acceptable  except  for 
the  C-SMG.  The  C-SMG  produces  unacceptable  flash  and  noise  with 
ammunition  loaded  with  ball  type  propellant  (standard  5.56-inm 
ammunition) .  The  use  of  CR  propellant  corrected  this  to  an  acceptable 
degree. 
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1.7 -11. 3  (C)  Signature  effects  and  flrer  exposure  characteristics 

of  the  candidate  automatic  rifles  are  comparable  and  acceptable 
except  for  the  M14E2.  The  M14E2  produces  excessive  flash  with  M62 
tracer  ammunition. 

1.7.11.4  (C)  Signature  effects  and  firer  exposure  characteristics 
of  the  candidate  machine  guns  are  comparable  and  acceptable. 

1.7.11.5  (C)  The  candidate  weapons  have  the  following  nyunber  of 
deficiencies  (ref  App  IV) : 

C-SMG  -  2  (1  previously  reported,  Sub-Test  No  6,  Ammunition) 

1.7.11.6  (C)  The  candidate  weapons  have  the  following  number  of 
shortcomings  (ref  App  IV)  : 

M14E2  -  1  (previously  reported,  Sub-Test  No  6,  Ammunition  and 
packaging) 

1.7.12  (C)  POINTED  FIRE  ACCURACY  (Sub-Test  No  12)  (U) 

1.7.12.1  (C)  The  effectiveness  of  the  candidate  rifles  in  the 
aimed  and  pointed  fire  accuracy  (quick  fire)  role  is  comparable 
except  for  the  XM16E1  which  is  significantly  less  effective  in  the 
semiautomatic  pointed  fire  role. 

1.7.12.2  (G)  The  S-C  is  significantly  more  effective  in  the 
aimed  anc  pointed  fire  accuracy  (quick  fire)  role  than  the  other 
candidate  carbines. 

1.7.12.3  (C)  The  S-AR  is  significantly  more  effective  in  the 
automatic  aimed  and  pointed  fire  accuracy  (quick  fire)  role  than  the 
other  candidate  automatic  rifles. 

1.7.13(C)  'PORTABILITY  AND  AERIAL  DELIVERY  (Sub-Test  No  13)  (U) 

1.7.13.1  (C)  All  of  the  candidate  weapons  are  suitable  with  respect 
to  portability  and  aerial  delivery. 

1.7.13.2  (C)  During  the  conduct  of  this  sub- test  the  S-AR  was 
found  to  be  unreliable  after  exposure  to  sand,  mud,  and  water. 

1.7.13.3  (C)  The  C-AR  and  S-AR  bipods  tend  to  become  detached 
from  the  weapons  when  the  soldier  "hits  the  ground." 
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1.7.13.4  (C)  The  candidate  weapons  have  the  following  number  of 
deficiencies  (ref  App  IV): 

S-AR  -  1 

1.7.13.5  (C)  The  candidate  weapons  have  the  following  number 
of  shortcomings  (ref  App  IV) : 

aL  /  <S-AR;  -  1 

b:- :  -c-AR'.  -  1 

1.7.14  (C)  ACCESSORIES  AND  TRAINING  AIDS  (Sub-Test  No  14)  (U) 

1.7.14.1  (C)  Special  tools  are  needed  for  rear  sight  adjustment 
and  zeroing  of  the  H-R.  This  is  undesirable. 

1.7.14.2  (C)  The  Mil  type  cleaning  rods  lack  durability. 

1.7.14.3  (C)  No  cleaning  rods  were  furnished  for  the  S-R,  H-R, 
C-SMG,*S-C,  C-AR  or  the  S-AR. 

1.7.14.4  (C)  Only  the  M14  type  (M2  bipod)  bipod  is  both  adjustable 
for  height  and  capable  of  being  folded  when  attached  to  the  rifle, 

1.7.14.5  (C)  The  candiate  weapons  have  the  following  number  of 
shortcomings  (ref  App  IV) : 

a.  S-R  -  1 

b.  XM16E1  -'l 

c.  A-R  -  1 

d.  H-R  -  3  (1  previously  reported,  Sub-Test  No  4,  Sights) 

e.  S-C  -2 

f.  C-SMG  -  2 

g.  S-AR  -  ‘3  (1  previously  reported,  Sub'j-Test  No  13,  Portability  and 

Aerial  Delivery) 

h.  C-AR  -  4  (1  previously  reported,  Sub-Test  No  13,  Portability 

and  Aerial  Delivery) 

i.  Mil  cleaning  rod  -  1 
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1.7.15  (C)  MAINTENA.NCE  (Sub-Test  No  15)  (U) 

1.7.15.1  (C)  The  ease  of  disassembly  and  assembly  of  the  candidate 
weapons  rijs;  suitable  and  the  differences  between  weapons  are  not  . 
significant.  The  C-AR  is  significantly  easier  to  disassemble  and 
assemble  than  the  other  candidate  automatic  rifles. 

1.7.15.2  (G)  The  ease  of  maintenance  of  the  candidate  weapons 

is  acceptable.  ; 

1.7.15.3  (C)  The  maintenance  packages  furnished  with  the  candidate 
weapons  except  for  the  M14,  M14e2,  and  H60  were  incomplete  and  inadequate. 

1.7.15.4  (C)  The  candidate  weapons  have  the  following  number;  of  . 
deficiencies  (ref  App  IV) : 

a.  S-R  -2 

b.  S-C  -  2 

c.  S-AR  -  1 

d.  Code  S  machine  guns  -  1 

1.7.15.5  (C)  The  candidate  weapons  have  the  following  number  r.  of., 
shortcomings  (ref  App  IV); 

a.  M14  -1 

b.  S-R  -3  (1  previously  reported,  Sub-Test  No  14,  Accessories 

and  Training  Aids) 

c.  A-R  -  3 

d.  XM16E1  -  2 

e.  H-R  -  2  (1  previously  reported,  Sub-Test  No  14,  Accessories 

and  Training  Aids) 

f. .  .  S-C  -  4  (1  previously  reported,  Sub-Test  No  14,  Accessories 

and  Training  Aids) 

g.  C-SMG  -  4  (1  previously  reported,  Sub-Test  No  14,  Accessories 

and  Training  Aids) 

h.  M14E2  -  2 

i.  C-AR  -  3  (1  previously  reported,  Sub-Test  No  14,  Accessories 

and  Training  Aids) 
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j.  S-AR  -  3  (1  previously  reported,  Sub-Test  No  14,  Accessories 

and  Training  Aids) 

k.  M60  -  1  • 

l.  Code  S  machine  guns  -  5 

m.  Mil  cleaning  rod  -  1  (previously  reported,  Sub-Test  No  14, 

Accessories  and  Training  Aids) 

1.7.16  (C)  DURABILITY  AND  RELIABILITY  (Sub-Test  No  16)  (U) 

i 

1.7.16.1  (G)  All  of  the  candidate  weapons  were  rugged  enough  to 
withstand  normal  tisage.'j  It  is  the  opinion  of  test  personnel  that 

the  M14,  M14E2  and  M60  were  the  most  rugged  candidate  weapons  overall. 

1.7.16.2  (G)  The  M14  has  a  significantly  lower,  and  the  XM16E1 

has  a  significantly  higher,  malfunction  rate  than  the  other  candidate 
rifles  and  carbines.  v 

1.7.16.3  (G)  The  M14E2  has  a  significantly  lower  malfunction  rate 
than  the  other  candidate  automatic  rifles. 

1.7.16.4  (C)  The  M60  machine  gun  has  a  significantly  lower  mal¬ 
function  rate  than  the  Code  S  machine  gun. 

1.7.16.5  (C)  The  candidate  weapons  haveithe  following  number' of 
deficiencies  (ref  App  IV)^' 

a.  S-R  -  2 

b.  XM16E1  -  3 

c.  A-R  -5 

d.  H-R  -  1 

e.  S-C  -  2 

f.  C-SMG  -  1 


g.  C-AR  -1 

h.  S-AR  -2  (1  previously  reported,  Sub-Test  No  13,  Portability 

and  Aerial  Delivery) 

i .  Code  S  machine  guns  -  12 
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1.7.16.6  (G)  The  candidate  weapons  have  the  following  number  of 

shortcomings  (ref  App  IV) : 

a.  M14  -  5 

b.  S-R  -  3  - 

c.  H-R  -  4 

d.  A-R  -  3 

e.  XM16E1  -  6 

f.  S-C  -  3 

g.  C-SKG  -  1 

h.  M14E2  -  2 

i.  C-AR  -  3 

j.  S-AR  -  2 

k.  M60  -  4  (1  previously  reported,  Sub-Test  No  4,  Sights) 

l .  Code  S  machine  guns  -  4 

1.7.17  (C)  VERSATILITY  OF  WEAPON  DESIGN  (Sub-Test  No  17)  (U) 

1.7.17.1  (C)  It  is  assumed  that  interchangeability  of  parts 
between  different  weapons  in  Infantry  squads  and  platoons  provides 
an  operational  advantage. 

1.7.17.2  (C)  Operational  advantage  provided  by  component 
interchangeability  is  greatest  with  the  Code  S  family. 

1.7.17.3  (C)  The  Code  S  family  is  the  only  candidate  family 
that  provides  for  versatility  and  component  interchangeability 
in  the  weapons  of  the  rifle  platoon. 

1.7.17.4  (C)  Versatility  of  weapon  design  in  terms  of  modes  of 
fire  and  coitimonality  of  parts  with  other  platoon  weapons  is  best 
provided  by  the  Code  S  family. 

1.7.17.5  (C)  Maximum  commonality  is  achieved  with  both  the  5. 56 -mm  and 
7.62-mm  ammunition.  Ammunition  packaging  is  best  provided  by  the 
current  standard  7.62-mm  family. 
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1.7.17.6  (C)  The  Code  S  family  provides  the  greatest  interchange 

of  assemblies  between  weapons. 

1.7.18  (C)  SAFETY  (Sub-Test  No  18)  (U) 

1.7.18.1  (C)  The  safety  selector  switches  of  all  the  candidate 
weapons  are  easily  identifiable  and  conveniently  located. 

1.7.18.2  (G)  The  safety  selector  switches  of  the  M14  and  the 
M14E2  were  positive  in  action.  The  3{M16E1,A-R,  C-SMG,  C-AR,  S-AR, 
and  Code  S  machine  guns  will  fire  with  the  safety  selector 
switch  between  the  semiautomatic  position  and  the  fully  automatic 
position. 

1.7.18.3  (G)  The  safeties  of  the  XM16E1,  S-R,  A-R,  H-R,  S-C,  C-SMG, 
C-AR  and  S-AR  are  also  selector  switches.  This  is  confusing. 

1.7.18.4  (C)  Safety  restrictions  requiring  the  use  of  ear  plugs,  . 
because  of  noise  and  blast,  are  dnaccep table  in  combat;  the  need  for 
this  safety  restriction  was  not  evaluated  by  the  Infantry  Board. 

1.7.18.5  (C)  The  other  safety  restrictions  imposed  by  the  appropriate 
safety  releases  on  the  employment  of  all  the  candidate  weapons 

except  the  M14,  XM16E1,  M14E2  and  M60  machine  guns  are  unacceptable 
for  employment  and  use  of  the  weapons  by  the  infantryman. 

1.7.18.6  (C)  The  frequency  of  runaway  guns  experienced  with  the 
S-AR  is  excessive. 

1.7.18.7  ■ (C)  The  gas  and  particles  emitted  by  the  Code  S  machine 
gun  is.  a  bsafety  hazard, 

1.7.18.8  (C)  The  low  cook  off  level  of  the  Code  S  machine  guns 
is  a  safety  hazard. 

1.7.18.9  (C)  The  tendency  of  the  feed  cover  latch  of  the  Code  S 
machine  gun  to  fly  apart  when  the  feed  cover  is  opened  is  a  safety 
hazard. 

1.7.18.10  (C)  The  candidate  weapons  have  the  following  numbers  of 
deficiencies  (ref  App  IV); 

a.  S-R  -1 

b.  H-R  -  1 

c.  A-R  -  1 


d.  S-C  -  1 
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e.  C-SMG  -  1 

f.  C-AR  -  1 

g.  S-AR  ••  2 

h.  Code  S  machine  guns  -  4  (2  previously  reported,  Sub-Test. 

No  16,  Reliability  and  Durability) 

1.7.18.11  (G)  The  candidate  weapons  have  the  following  numbers  of 
shortcomings  (ref  App  IV) : 

a.  M14  -  1 

b.  M14E2  -  1 

c.  S-R  -  2  . 

d.  S-C  -  2 

e.  XM16E1  -  1 

f.  C-AR  -  1 

g.  C-SMG  -  1  I 

h.  A-R  -  2 

i.  S-AR  -  2  (1  previously  reported,  Sub-Test  No  1^,  Durability 

and  Reliability) 

j .  Code  S  machine  gun  -  1 

1.7.19  (C)  HUMAN  FACTORS  ENGINEERING  (Sub-Test  No  19)  (U)  ( 

1.7.19.1  (C)  There,  is  no  significant  difference  between  the 

candidate  weapons  as  to;  '  : 

a.  Capability  of  being  fired  from  ei.ther  the  right  or  left 
shoulder,  except  the  S-AR  which  has  sights  offset  to  the  left. 

b.  Effects  of  smoke,  blast,  flash  or  noise,  except  for  the 
C-SMG  firing  standard  ball  propellant  ammunition  which  produced 
excessive  flash  and  noise. 

c.  Heat  absorption  from  the  sun. 

d.  Heat  transfer. 


f 
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1.7.19.2  (C)  The  M14  and  M14E2  have  the  most  effective  safeties 
of  all  the  candidate  rifles,  carbines  and  automatic  rifles. 

1.7.19.3  (C)  The  Code  S  machine  guns  demonstrated  more  rapid 
heat  build  up  than  the  M60  machine  gun. 

1.7.19.4  (C)  Dangerous  gas  and  particles  are  emitted  in  the  area 
of  the  assistant  gunner's  face  with  the  Code  S  machine  gun. 

1.7-19.5  (C)  The  candidate  weapons  have  the  following  number  of 

deficiencies  (ref  App  IV) : 

Code  S  machine  gun  -  1  (previously  reported,  Sub-Test  No  16, 

Reliability  and  Durability) 

1.7.19.6  (C)  The  candidate  weapons  have  the  following  number 

of  shortcomings  (ref  App  IV) : 

a.  M14  -  3  (1  previously  reported,  Sub-Test  No  16,  Durability 

and  Reliability) 

b.  S-R  -  2  (1  previously  reported,  Sub-Test  No  4, , Sights) 

c.  H-R  -  3  (1  previously  reported,  Sub-Test  No  4,  Sights) 

d.  A-R  -  3  (1  previously  reported,  Sub-Test  No  4,  Sights) 

e.  XM16E1  -  3  (1  previously  reported,  Sub-Test  No  4,  Sights) 

f.  S-C  '•  2  (1  previously  report'.jd,  Sub-Test  No  4,  Sights) 

g.  C-SMG  -  2  (1  previously  reported,  Sub-Test  No  4,  Sights) 

\ 

h.  M14E2  -  3  (1  previously  reported',  Sub-Test  No  16,  Durability 

and  Reliability) 

i.  C-AR  -  2  (1  previously  reported,  Sub-Test  No  4,  Sights) 

j.  S-AR  -  4  (2  previously  reported,  Sub-Test  No  4,  Sights) 

k.  Code  3  machine  gun  -  5  (3  previously  reported,  Sub'^Tcst  No  4, 

Sights) 

1.7.20  (C)  VALUE  ANALYSIS  (Sub-Test  No  20)  (U) 


( 
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1.7.20.1  (C)  No  nonessential  or  "nice'tOrhav.e"  featutes  wexe 
present  on  any  of  the  candidate  rifles,  carbines  or  automatic  rifles 

1.7.20.2  (C)  The  S-L^  and  S-MMG  should  more  properly  be  referred 
to  as  a  single  weapon  which  provides  for  use  of  the  bipod  and 
tripod  whenever  appropriate. 

1.7.20.3  (C)  A  bipod  case  would  not  be  needed  with  the  Code  S 
machine  gun  if  a  pocket  for  the  bipod  were  added  to  the  spare 
barrel  carrying  case. 

1.8  (C)  CONCLUSIONS  (U) 

The  US  Army  Infantry  Board  concludes  that : 

a.  There  are  no  significant  differences  in  the  overall  suit¬ 
ability  for  US  Army  use  of  the  candidate  rifles,  carbines,  and 
automatic  rifles,  except  for  reliability. 

b.  The  M14  rifles  and  M14E2  automatic  rifles  are  significantly 
more  reliable  than  their  counterpart  candidates. 

c.  The  M60  machine  gun  is  significantly  more  suitable  for 
US  Army  use  than  the  Code  S  machine  gun. 

d.  The  use  of  duplex  ammunition  significantly  increases  hit 
capability. 

1-9  (C)  RECOMMENDATIONS  (U) 

The  US  Army  Infantry  Board  recommends  that: 

No  consideration  be  given  to  adoption  of  new  weapons  systems 
until  a  significant  improvement  over  the  standard  7 .62 -mm:  systems 
can  be  achieved, 
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SECTION  2  —  DETAILS  AND  RESULTS  OF  SUB-TESTS 
2.0  (C)  INTRODUCTION  (U) 

2.0.1  (C)  GENERAL  (U) 

2.0. I. I  (C)  Testing  vas  conducted  In  such  a  manner  as  to  permit  a 
comparison  of  weapon  effectiveness  between  candidate  weapons. 

2.0. 1.2  (C)  Testing  was  conducted  in  such  a  manner  as  to  permit  the 

evaluation  and  comparison  of  candidate  carbines  to  fill  the  rifle 
and  automatic  rifle  role>  the  candidate  rifles  to  fill  the  carbine 
and  automatic  rifle  role,  and  the  candidate  machine  guns  to  perform 
in  the  squad  automatic  rifle  role. 

2. 0.1. 3  (C)  The  candidate  rifles  and  carbines  were  tested  utilizing 

30-man  matched  groups  each  firing  two  candidate  rifles,  and  one 
30-man  group  firing  all  candidate  carbines.  The  M14  rifle  was 
included  In  each  test  group,  to  equalize  the  effect  of  recoil  and  to 
provide  comparative  data.  (Ref  para  2,0.4.2';>>^ 

V 

2. 0.1. 4  (C)  The  candidate  automatic  rifles  and  candidate  machine 

guns  were  each  tested  using  two  matched  12-man  groups  of  test 
soldiers. 

2. 0.1. 5  (C)  Throughout  all  testing  when  possible, firing  was  con¬ 

ducted  in  such  a  manner  as  to  equalize  learning  within  the  different 
candidate  weapon  groups. 

2. 0.1. 6  (C)  To  facilitate  reporting  and  assist  the  reader,  tables 

are  included  in  results  of  testing,  and  are  nvimbered  within  each 
sub-test  in  the  seqiience  in  which  they  appear.  The  sub-test  number 
appears  on  each  table  as  a  prefix  to  the  table  number.  Test  data 
included  in  Appendix  II  are  feferred  to  as  Charts,  to  differentiate 
this  data  from  the  tables  located  in  Section  2  of  the  report. 

2.0. 1.7  (C)  Objectives  of  sub-tests  are  stated  in  terms  of  specific 

objectives  as  required  by  the  characteristics  and  standards;  and 
general  objectives  not  required  by  the  characteristics  and  standards, 
but  which  are  pertinent. 

2. 0.1.8  (C)  It  was  Intended  that  all  candidate  weapons  be  subjected 

to  the  same  test  condit4^njs.  However,  delays  in  delivery  of  some 
test  weapons  and  periodic  test  suspensions  throughout  the  period  of 
testing,  resulted  in  weapons  being  tested  under  varying  temperatures, 
light,  weather  conditions,  and  atate-of-troop  motivation. 


Group  4  (downgraded  at  3  year  intervals 
Doolaosifled  After  12  Years 
QOD  Dir  5200.10) 
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2.0.2 


(U)  METHOD  OF  ANALYSIS  (U) 


2. 0.2.1  (U)  In  order  to  provide  data  with  which  to  determine  the 

effectii^eness  of  the  candidate  weapons,  three  statistical  measure¬ 
ments  were  recorded  in  each  tactical  exercise: 

a.  Hit  capability  (HC) ,  computed  as  a  function  of  target  hits/ 
rounds  fired  and  expressed  as  a  percentage. 

b.  Hit  probability  (HP),  computed  as  a  function  of  targets  hit/ 
rounds, fired  and  expressed  as  a  percentage. 

c.  Percentage  of  targets  hit  (PTH),  computed  as  a  function  of 
targets  hit/ total  number  of  targetsppresented. 

2. 0.2. 2  (U)  In  analyzing  differences  between  candidate  weapons, 

this  Board  determined  the  HC,  HP,  and  PTH  in  each  sub-test  to  be 
significant  (where  appropriate)  by  analyzing  the  methods  used  in 
the  sub- test,  and  applying  military  judgpient. 

2. 0.2. 3  (U)  It  should  be  noted  that  numerical  differences  between 

candidate  weapons  were  small  in  some  sub- tests,  and  were  not  clearly 
significant  differences.  No  effort  has  been  made  in  this  report 
to  weight  differences,  but  results  obtained  with  the  candidate  weapons 
have  been  shown  in  appropriate  charts  and  tables. 

2.0.3  (U)  OPINIONATIVE  DATA  (U) 

Where  appropriate,  qualitative  observations  and  judgments  of 
experienced  test  personnel  concerning  performance,  effectiveness, 
and  suitability  of  candidate  weapons  were  recorded  separately  from 
factual  data,  and  were  so  indicated  in  this  report. 

2.0.4  (U)  WEAPONS  GROUPING  (U) 

2. 0,4.1  (U)  Throughout  this  report,  the  weapons  will  be  referred 

to  as  Candidate  Weapons,  and  Weapon  Candj.dates.  These  are  defined 
as  follows: 

2.0.4. 1.1  (U)  Candidate  Weapons  are  weapons  of  a  specific  type, 

being  considered  in  that  type  role  only,  for  example,  a  rifle  being 
considered  In  the  rifle  role.  Candidate  Weapons  are  defined  as 
follows; 


Candidate  Rifles; 


M14  rifle 
S-R  rifle 
XM16E1  rifle 
H-R  rifle 
A-R  rifle 
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candidate  Carbines; 


C-SMG  carbine 
S-C  carbine 

Candidate  Automatic  Rifleg.t 

M14E2  rifle 
S“AR  rifle 
C-AR  rifle 


Candidate  Machine  Guns; 


S-LMG  machine  gun 
M60-LMG  machine  gun 
S-MMG  machine  gun 
M60-MMG  machine  gun 


2.0.4.1.2  (U)  weapon  Candidates  ere  beln|  “ 

cons'lSrS  in^thf  cartirrie!  °Wea;on  Candidates  are  defined  as 


1  /^TiTA  « 


Rifle  Gghdidates 

M14  rifle 
S-R  rifle 
XM16E1  rifle 
H-R  rifle 
A-R  rifle 
3-C  carbine 
C-SMG  carbine 

Carbine  Candidates; 

S-C  carbine 
C-SMG  carbine 
M14  rifle 
S-R  rifle 
,JSM1GE1  rifle 
H-R "rifle 
A-R  rifle 


Autcanatic  Rifle  Candidates: 


M14E2  rifle 

S-AR  rifle 

C-AR  rifle 

M14  rifle 

XM16E1  rifle 

S-R  rifle 

H-R  rifle 

A-R  rifle 

S-C  carbine 

C-SMG  carbine 

M60-LMG  machine  gun 

S-LMG  machine  gun 

Machine  Gun  Candidates: 

M60-LMG  machine  gun 
M60-MMG  machine  gun 
S~LMG  machine  gun 
S-MMG  machine  gun 

2. 0.4. 2  (U)  Weapons  were  grouped  for  testing  as  follows 

Candidate  Rifles; 

Group  I  -  M14  rifle  and  S-R  rifle . 

Group  II  -  M14  rifle  and  XM16E1  rifle 
Group  III  -  M14  rifle  and  H-R  rifle 
Group  IV  -  M14  rifle  and  A-R  rifle 

Candidate  Carbines ; 

S-G  carbine 
C-SMG  carbine 

Candidate  Automatic  Rifles: 

M14E2  rifle 

S-AR  rifle .  . . . . . . - 

C-AR  rifle 

Candidate  Machine  Guns: 

S-LMG  machine  gun 
M60-LMG  machine  gun 
S-MMG  machine  gun 
M60-MMG  machine  gun 
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2.1  (C)  SUB-TEST  NO  1.  PREOPERATIONA.L  INSPECTION  AND  PHYSICAL 

CHARACTERISTICS  (U) 

2.1.1  (C)  OBJECTIVES  (U) 

2. 1.1.1  (C)  Rifles,  CarBlnes,  and  Automatic  Rifles  (U) 

2. 1.1. 1.1  (C)  General  (U) 

To  determine  if  the  candidate  rifles,  carbines,  automatic 
rifles,  their  components,  and  accessories  were  in  the  proper 
condition  for  test. 

2. 1.1. 1.2  (C)  Specific  (U) 

To  determine  capability  of  (ref  para  2,  Part  I,  App  III): 

a.  Delivering  selectively,  semiautomatic,  full  automatic, 
and  controlled  burst  automatic  fire. 

b.  Independent  use  as  a  lightweight  rifle,  separately  from 

the  area  fire  portion  of  the  weapon.  ^ 

/ 

c.  Accepting  a  folding  type  bipod  for  use  in  the  full  auto¬ 
matic  mode. 

d.  Minimizing  length  by  substituting  a  stock  group  that 
folds  or  slides  forward. 

To  evaluate; 

a^  Simplicity  in  Design  and  Construction:  Maximum  permitted 
by  other  required  characteristics  (ref  para  3a(l),  Part  I,  App  III). 

b.  Weight:  Minimum  permitted  by  other  required  characteris¬ 
tics  (ref  para  3a(2),  Part  I,  App  III). 

c.  Length:  Minimum  pemitted  by  other  required  characteris¬ 
tics  (ref  para  3a(3),  Part  I,  App  III). 

d 

d.  Bayonet:  The  weapon's  capability  of  accepting  a  bayonet" 
(ref  para  3a(7) ,  Part  I,  App  III). 

2. 1.1.2  (C)  Machine  Guns  (U) 

2.1. 1.2.1  (U)  General  (U) 

To  determine  if  the  candidate  machine  guns ,wer6. in  properc condi¬ 
tion  for  test. 
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Specific  (U) 

a.  (C)  To  determine  ’.f  the  bipod  is  lightweight,  durable, 
attachable  and  detachable  (ref  para  la(7) „  Part  II,  App  III). 

b.  (C)  To  evaluate: 

(1)  Simplicity  in  Design  and  Construction:  Maximum 
permitted  by  other  required  characteristics  (ref  para  la(l) , 

Part  II,  App  III). 

(2)  Weight:  Minimum  permitted  by  other  required 
characteristics  (weapon  and  mount)  (ref  para  la(2) ,  Part  II, 

App  III). 

(3)  Length:  Minimum  permitted  by  other  required 
characteristics  (ref  para  la(3)  ,  Part  II,  App  III). 

(4)  Shoulder  Stock:  Configuration,  lightweight,  and 
ruggedness  (ref  para  la(9) ,  Part  II,  App  III). 

2.1.2  (C)  METHOD  (U) 

2. 1.2.1  (C)  Rifles,  '^arbines,  and  Automatic  Rifles  (U) 

2. 1.2.1. 1  (C)  Throughout  all  other  tests,  data  pertaining  to 
the  above  were  noted, 

2. 1.2. 1.2  (C)  The  .candidate  rifles,  carbines,  au  omatic  rifle^s, 
their  components,  and  accessories  were  examined  for  completeness 
using  the  manufacturers'  Preliminary  Operating  and  Maintenance 
Manual  (PCMM)  and  current  instructional  material  as  a  guide. 

The  /Candidate  rifles,  carbines,  and  automatic  rifles  were  ihiti’alTy, 
hand-operated  and  subsequently  fired  to  ascertain  that  they  were 
in  proper  operating  condition.  In  the  examination,  particular 
attention  was  given  to  the  determination  of  the  following: 

a.  The  provision  of  a  selector  to  permit  firing  in  the  semi¬ 
automatic,  full  automatic,  t  controlled  burst  automatic  modes 

of  fire. 

b.  The  provision  for  the  attachment  and  removal  of  the  area 
fire  weapon  and  independent  use  as  a  rifle, 

c.  The  provision  of  a  folding  bipod  which  could  be  readily 
detached  from  or  attached  to  the  candidate  rifles  and  carbines. 

d.  The  provision  of  a  means  of  minimizing  the  length  of  the 
weapons  by  means  of  a  folding  or  sliding  butt  stock. 
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e.  The  ability  to  detach  from  and  attach  the  area  fire 
portion  of  the  weapon  to  the  candidate  rifles. 

f.  The  provision  of  a  tamper-proof  means  to  render  the 
automatic  fire  and/or  controlled  burst  group  mechanism  inoperative, 

2. 1.2. 1.3  (G)  A  comparative  evaluation  was  made  with  respect 
to  simplicity  of  design  and  construction, 

2. 1.2. 1.4  (C)  The  candidate  rifles,  carbines,  and  automatic 
rifles  were  weighed  and  measured. 

2. 1.2. 1.5  (C)  The  bayonet  provided  was  attached  and  detached 
to  confirm  this  capability. 

2. 1.2. 1.6  (C)  Photographs  were  taken  of  each  type  candidate  rifle, 
carbine,  and  automatic  rifle. 

2, 1.2. 2  (C)  Machine  Guns  (U) 

2. 1.2. 2.1  (C)  The  candidate  machine  guns  and  their  components 
and  accessories  were  examined  for  completeness  using  the  manu¬ 
facturer's  POMM  and  current  instructional  material  as  a  guide. 

The  candidate  machine  guns  were  hand-operated.  Upon  receipt  of 
a  safety  release  all  weapons  were  fired  to  ascertain  that  they 
were  in  operating  condition.  In  the  examination,  particular 
attention  was  given  to  the  determination  of  the  following; 

a.  The  provision  of  a  lightweight,  adjustable,  attachable, 
and  detachable  bipod,  and  tripod. 

b.  The  configuration  and  weight  of  the  shoulder  stock. 

c.  The  functioning  of  the  manual  safeties, 

2. 1.2. 2. 2  (C)  A  comparative  evaluation  was  made  with  respect  to 
simplicity  of  design  and  construction  of  the  candidate  machine,  guns, 

2. 1.2. 2. 3  (C)  The  candidate  machine  guns  were  weighed  and  measured. 

2. 1.2. 2. 4  (C)  Photographs  were  taken  of  each  type  candidate 
machine  gun. 

2. 1.2. 2. 5  (C)  The  durability  and  ruggedness  of  the  bipod  and 
stock  were  noted  during  all  tests  and  reported  in  Sub-Test  No  16, 
Durability  and  Reliability. 

2.1.3  (C)  RESULTS  (U) 

2. 1.3.1  (C)  Rifles  (U) 
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2. 1.3. 1.1  (C)  An  examination  of  the  candidate  rifles,  their 
components,  and  accessories  revealed  that  they  were  in  the  proper 
condition  for  test. 

2. 1.3. 1.2  (C)  All  of  the  candidate  rifles  had  selector  switches 
for  firing  in  the  semiautomatic  and  full  automatic  mode.  None  of 
the  candidate  rifles  were  equipped  with  a  controlled  burst  device. 

2. 1.3. 1.3  (C)  All  of  the  candidate  rifles  were  capable  of  inde¬ 
pendent  use  as  a  lightweight  rifle,  separately  from  an  area  fire 
capability.  Each  candidate  rifle,,  according  to  the  manufacturer's 
brochure,  could  fire  rifle  grenades  as  the  area  fire  portion  of 
the  weapon;  however,  this  capability  was  not  confirmed.  The  Ml4 
required  a  grenade  launcher  to  be  attached  for  firing  rifle 
grenades . 

2. 1.3. 1.4  (C)  The  Ml4's  and  H-R's  were  the  only  candidate  f-if-les 
equipped  with  a  folding  bipod.  All  of  the  candidate-  rifles  were 
equipped  with  a  quick  detachable  bipod.  The  M14  bipod  was  not  as 
quickly  attached  and  detached  as  were  the  bipods  for  the  other 
candidate  rifles.. 

2. 1.3. 1.5  (C)  The  A-R  was  the  only  candidate  rifle  possessing  a 
means  of  minimizing  stock  length.  The  A-R  achieved  this  through 
the  use  of  a  folding  stock.  The  other  candidate  rifles  possessed 
a  fixed  length  butt  stock. 

2. 1.3. 1.6  (C)  Except  for  the  sight  systems  of  the  XM16E1,  S-R, 
H-R,  and  A-R,  all  of  the  candidate  rifles  were  simple  in  design 
and  construction.  The  XM16E1  was  considered  by  the  test  soldiers 
to  be  the  simplest  to  disassemble  and  assemble. 

2. 1.3. 1.7  (C)  All  of  the  candidate  rifles  would  accept  a  bayonet 
except  that  the  bayonet  could  not  be  attached  to  the  A-R  when  the 
bipod  was  attached. 

2. 1.3. 1.8  (C)  Photographs  of  the  candidate  rifles  appear  in 
Figures  1  and  2,  and  5  through  7,  Appendix  V. 

2. 1.3. 1.9  (C)  Weights  and  measurements  of  theccandidate  rifles 
are  shown  in  Table  1-1. 

2. 1.3. 2  (C)  Carbines  (U) 

2. 1.3. 2.1  (C)  Using  the  manufacturer's  PCMM,  the  candidate  car¬ 

bines  were  found  to  be  complete,  in  operating  condition,  and  in 
proper  condition  for  test. 
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2. 1.3. 2. 2  (C)  S-C's  and  C-SMG*s  were  equipped  to  selectively 

provide  semi-automatic  or  full  automatic  fire  capability.  The 
Ml4's  were  received  without  automatic  selector  switches,  but  the 
automatic  selectors  were  installed  prior  to  the  requirement  for 
use  of  automatic  fire  in  testing.  None  of  the  candidate  carbibes 
were  equipped  with  a  controlled  burst  device. 


TABLE  1-1 

WEIGHTS  AND  MEASUREMENTS  (AVERAGE)  -  RIFLES 
Weights  in  Pounds,  Measurements  in  Inches 


WEIGHTS 

M14 

XMlbEl 

S-R 

A-R 

H-R 

Rifle  w/o  magazine 
and  sling 

9.1 

6.6 

7.9 

6.8 

7.8 

Magazine,  empty 

.5 

.2 

.5 

.2 

.3 

Magazine,  full 

1.5 

.7 

* 

1.5 

.9 

.8 

Sling 

.3 

.3 

.3 

.3 

.2 

Bipod  w/case 

1.7 

1.0 

1.4 

1.0 

1.2 

Rifle  fully  leaded 
’w/^ling'  ■  e 

11.5 

7.6 

9.5 

7.8 

8.8 

Rifle  fully  loaded 
w/bavonet 

12,2 

8.2 

10.2 

8.4 

9.4 

Bayonet  w/scabbard 

1.0 

1.0 

1.0 

1.0 

.9 

MEASUREMENTS 

'  1 

Length  of  Rifle 

44.1 

38;8 

40 -.3 

■ 

38.0 

36.9 

Length  of  Bayonet 

11.8 

11.8 

11.8 

11.5 

12.1 

Length  of  Rifle 
w/Bayonet 

51.0 

44.0 

45.3 

42.8 

+3.0 

Length  of  rifle 
w/stock  folded 

... 

... 

28.8 

Height  of  sight 
above  the  bore 

1.2 

2.4 

2.1 

1.6 

3.3 

Sight  radius 

26.8 

19.8 

21.94 

200-2Q.OC' 

400-19.50 

■1 

*  30-round  magazines 
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2. 1.3. 2. 3  (C)  Weapon  length  could  be  minimized  by  utilization  of 
a  folding. stock  group  in  S-C‘s  and  by  a  slide-lock  group  on  the 
C-SMG'se>  The  Ml4's  had  no  provision  for  minimizing  weapon  length. 

2. 1.3. 2.4  (C)  Except  for  the  sight  systems  of  the  S-C  and  C-SMG, 
the  candidate  carbines  were  simple  in  design  and  construction. 

3. 1.3. 2. 5  (C)  S-C's  and  C-SMG's  had  no  provision  to  render  the 
automatic  fire  mechanism  inoperative j  other  than  moving  the  selec¬ 
tor  switch  to  the  semiautomatic  firing  position.  The  Ml4  automatic 
fire  selector  mechanism  can  be  removed  from  the  weapon,  restricting 
the  weapon  to  delivery  of  only  semiautomatic  fire. 

2. 1.3. 2. 6  (C)  There  was  no  provision  for  mounting  a  bayonet  on 
the  C-SMG.  The  S-C  has  provision  for  a  bayonet,  but  none  was 
furnished. 

2. 1.3. 2. 7  (C)  Photographs  of  candidate  carbines  appear  in  Figures 
1,  8,  and  9,  Appendix  V. 

2. 1.3. 2. 8  (C)  Weights  and  measurements  of  candidate  carbines 
are  shown  in  Table  1-2. 

2. 1.3. 3  (C)  Automatic  Rifles  (U) 

2. 1.3. 3.1  (C)  V  Upon  examination,  it  was  noted  that*. 

a.  Seven  of  the  M2  bipods  issued  with  Ml4E2's  were  not 
modified  by  the  addition  of  a  sling  swivel. 

b.  All  of  the  C-AR’s  were  initially  issued  without  cleaning 
materials  or  magazines.  The  magazines  were  subsequently  received; 
however,  the  cleaning  materials  for  tVie  C-AR's  were  not  received 
during  the  course  of  testing.  Cleaning  materials  issued  for  the 
XM16E1  rifle  were  used. 

2. 1.3. 3. 2  (C)  Preliminary  inspection  indicated  that  all  candi- 
date  automatic  rifles  appeared  to  be  in  proper  operating  condi¬ 
tion  for  test.  Initial  firing  disclosea  that  four  S-AR's  repeated¬ 
ly  failed  to  function  properly  and  were  not  in  proper  operating 
condition.  'After  an  approval  had  been  obtaixied  from  USATECCM,  a 
modification  was  made  by  the  manufacturer's  representative  to 
enlarge  the  gas  port  diameter;  thereafter,  the  S-AR  functioned 
more  satisfactorily. 
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TABLE  1-2 

WEIGHTS  AND  MEASUREMENTS  (AVERAGE)  -  CARBINES 
Weights  in  Pounds,  Measurements  in  Inches 


WEIGHTS 

M14 

S-C 

- 1 

C-SMG 

Carbine  w/o  magazine  and  sling 

9.1 

6.8 

5.0 

Magazine,  empty 

0.5 

0.5 

0.2 

Magazine,  full 

1.5 

1.3 

* 

1.0 

Sling 

.3 

.3 

.3 

Carbine,  fully  loaded  w/sling 

11.5 

8.3 

6,3 

Carbine,  fully  loaded  w/bayonet 

12.2 

M  <»  W 

Bayonet  w/scabbard 

1.0 

«  M 

«.  •  •• 

MEASUREMENTS 

Length  of  darbine 

44.1 

37.4 

30.0 

Length  of  bayonet 

11.85 

--- 

Length  of  carbine  w/bayonet 

51.0 

... 

Length  of  carbine  w/stock  folded 

26.6 

Length  of  carbine  w/stock 
compressed 

•  _i  _ 

27.3 

Height  of  sight  above  the  bore 

1.2 

2.1 

2.4 

Sight  radius 

26.2 

21.5 

14.8 

*  30- round  magazines  (S) 
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2. 1.3. 3. 3  (C)  The  M14E2  and  the  C-AR  contained  a  selector  to 

permit  firing  either  in  the  semiautomatic  or  full  automatic  mode 
of  fire.  The  S-AR  could  be  fired  in  the  full  automatic  mode  only. 
None  of  the  automatic  rifles  were  equipped  with  a  controlled  burst 
device. 


2. 1.3. 3.4  (C)  All  of  the  can4idate  automatic  rifles  were  equipped 
with  bipods  1  however j  only  the  M14E2  bipod  could  be  folded  while' 
attached  to  the  weapon.  The  C-AR  a'hd  the  S-AR  came  with  pouches 
designed  for  carrying  their  respective^ipods  attached  to  the 
pistol  belt.  The  C-AR  was  designed  to  accept  the  M2  rifle  bipod 

as  well  as  the  design  furnished  for  test. 

2. 1.3. 3.5  (C)  None  of  the  candidate  automatic  rifles  made  pro¬ 
vision  for  minimizing  the  length  of  the  weapon  by  means-.pf  a 
folding  or  sliding  stock. 

2. 1.3. 3. 6  (C)  None  of  the  candidate  automatic  rifles  were  pro-'  -.., 
vided  with  a  separate  area  fire  v/eapon.  It  is  not  known  whether 
the  C-AR  or  the  S-AR  had  the  capability  of  launching  rifle  grenades 
The  M14E2  can  fire  a  rifle  grenade,  but  this  requires  the  addition 
of  an  M76  grenade  launcher, 

2. 1.3. 3. 7  (C)  The  automatic  fire  capability  of  the  M14E2  could 
be  rendered  inoperative  by  removal  of  the  selector  switch.  The 
automatic  fire  capability  of  the  C-AR  and  the  S-AR  could  not  be 
rendered  inoperative.  The  C-AR  had  a  non-removable  selector 
switch,  and  the  S-AR  was  capable  of  automatic  fire  only. 

2. 1.3. 3.8  (C)  Except  for  the  sight  systems  of  the  C-AR  and  S-AR, 
all  of  the  automatic  rifle  candidates  were  simple  in  design  and 
construction. 

2. 1.3. 3.9  (C)  The  weights  and  measurements  of  the  automatic 
rifle  candidates  are  shown  in  Table  1-3. 

2.1.3.3.10  (C)  The  M14E2  was  not  designed  to  ^ount  a  bayonet. 

The  C-AR  and  the  S-AR  appear  to  have  been  designed  to  mount 
bayonets  and  contain  a  bayonet  stud,  but  no  bayonets  were  provided. 

2.1.3.3.11  (C)  Photographs  of  the  automatic  rifle  candidates 
appear  in  Figure  3,  Appendix  V. 
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TABLE  1-3 

WEIGHTS  AND  MEASUREMENTS  (AVERAGE)  -  AUTCMATIC  RIFLES 
Weights  in  Pounds,  Measurements  in  Inches 


WEIGHTS 

M14E2 

C-AR 

S-AR 

Rifle  w/o  magazine,  sling. 

and  bipod 

10.1 

8.3 

10.2 

Magazine,  empty 

.5 

.2 

.5 

Magazine,  full 

1.6 

1.0* 

1.3* 

Sling 

.4 

.3 

.3 

Bipod 

li8 

.5 

.9 

Bipod  w/case  containing  cleaning 

equipment  and  bipod 

N/A 

.8 

1.5 

Rifle  fully  loaded  w/sling  and 

bipod 

13.9 

10.1 

12.7 

MEASUREMENTS 

WEAPON;  Length 

44. 5 

38.8 

40.3 

Width  at  butt  of  stock 

2.1 

1.6 

1.4 

Width  at  front  handguard 

1.3 

2.8 

2.1 

Height  at  butt  of  stock 

5,3 

5.1 

4.6 

BIPOD:  Height,  extended 

16.1 

10.2 

12.9 

Height,  clicked 

12.1  , 

N/A 

9.1 

Span  at  base  w/bipod 

extended 

20.3 

14.7 

12.8 

SLING**:  Length, 

67.2 

45.3 

45.3 

Width 

1.6 

1.6 

1.6 

MAGAZINE:  Length 

6.2 

7.3 

7'.  4 

Width  '  ' 

3.0 

2.5 

2.5 

Thickness 

1.0 

0.9 

0.9 

BIPOD  CASE:  Length 

N/A 

13.5 

11.9 

Width 

N/A-  .. 

2.9 

4.5 

Thickness 

N/A 

1.3 

1.1 

SIGHT  RADIUS 

26.8 

''19.8 

22.2 

*  30-round  magazines  ' 

**  Slings  for  the  C-AR  and  the  S-AR  were  not  provided^y  the 
manufacturers,  Ml4  rifle  slings  were  used  for  the  C-AS, 
and  S-  AR.  '  . 
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,.1.3.  V  (C)  Macaii.o  Guvm  (U) 


2.1. 3.4.1  (C)  Upon  examination  of  the  candidate  tAachind  guns, 
it  was  notea  that: 

a.  Uo  vininafa.ct  rrer '  s  pOM's  were  initially  provi- eu  for  the 
Code  S  maclrina  j  una . 

b.  No  rlin;j;e  were  prc/v  iae^  for  the  S-IMG'a;  MuO  machine  pan 
slings  V7ere  usea  throuf'liant  the  test  for  these  weapons. 

c.  The  M60  machine  guns  provided  for  this  teat  ware  not  the 
latest  design. 

2. 1.3.4. 2  (C)  Biiffer  assemblies,  bolt  plugs,  drive  spring  guiaes, 
and  operating  rods  of  a  later  design  were  requested  for,  and  placed 
in,  the  M60  machine  guns.  These  modifications  ware  completed  on 

24  August  1965. 

2. 1.3.4. 3  (C)  Preliminary  inspection  ana  limited  firing;  indicated 
that  all  candidate  machine  guns  were  iir  proper  opei-ating  condition 
for  test. 

3.1. 3.4.4  (C)  The  M60  machine  pirns  anu  t!,e  S"LMG's  were  equipped., 
v/ith,  bipos'.;;.  Table  1-4  depicts  the  C'n'iracfcer;Lstics  of  the  differ¬ 
ent  types  of  hipoc.s. 

TABLE  1-4 

BIPODS  -  MACHINE  GUNS 


WEAPON 

WEIGHT  (lbs) 

METHOD  OF  ATTACHMENT 

ADJUSTABILITY 

M60-IMG 

2.02 

Not  removable  at  unit 
level. 

Adjustable  for 
length,  folds 
back  underneath 
weapon  when  not 
in  use. 

M60-MMG 

2.02 

Not  removable  at  unit 
level. 

Adjustable  for 
length,  folds 
back  underneath 
weapon  Wh.en  not 
in  use. 

S-IMG 

,88 

Clamps  on  w/o  use  of 
tools 

Adjustable  for 
length,  will 
not  fold  back 
unaerneath 
Weapon 

S-MMG 


No  bipod,  but  will 
accept  same  bipod 
as  S-IMG. 
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2, 1.3. 4. 5  (C)  The  M60  machine  guns  and  the  S-LMG's  were  equipped 
with  stocks.  Table  1-5  depicts  the  characteristics  of  the  differ¬ 
ent  types  of  stocks. 


TABLE  1-5 

WEIGHTS  -  MACHINE  GUN  STOCKS 


WEAPON 

UTILITY 

M60-LMG 

1.4u 

Hinged  shoulder  rest,  cannot  be  fired 
w/ 0  s  tock . 

1.40 

Hinged  shoulder  rest,  cannot  be  fired 
w/o  s  tock . 

S-LMG 

0.67 

No  hinged  shoulder  rest,  can  .be  fired 
w/o  stock. 

S-MMG 

n/a 

No  stock,  but  will  accept  same  stock 
as  S—liMG* 

2. 1.3. 4. 6  (C)  Preliminary  inspection  and  firing  indicated  that 
all  manual  safeties  of  the  candidate  machine  guns  were  functioning 
properly. 

2. 1.3. 4. 7  (C)  The  M60  machine  guns  were  simple  in  design  and 
construction.  The  Code  S  machine  guns  vjere  simple  in  design  and 
construction,  except  that  the  sight  system  was  complex,  requir¬ 
ing  adjustments  to  both  front  and  rear  sights  (ref  Sub-Test  No  4, 
Sights) . 


2. 1.3. 4. 8  (C)  The  weights  and  measurements  of  the  candidate 
machine  guns  are  depicted  in  Table  1-6. 

2. 1.3. 4. 9  (C)  Photographs  of  the  candidate  machine  guns  appear  in 
Figures  4  and  10,  Appendix  V. 

2.1.4  (C)  ANALYSIS  (U) 

2. 1.4.1  (C)  Rifles,  Carbines,  and  Automatic  Rifles  (U) 

2. 1.4. 1.1  (C)  The  candidate  rifles,  carbines,  and  automatic  rifles, 
their  components  and  accessories,  except  the  S-AR,  V7ere  received 

in  proper  condition  for  test. 

2. 1.4. 1.2  (C)  All  of  the  candidate  rifles,  carbines,  and  auto¬ 
matic  rifles  are  capable  of  delivering  selectively,  semiautomatic 
and  full  automatic  fire  vjith  the  exception  of  the  S-AR,  which  fires 
full  automatic  only.  None  of  the  candidate  rifles,  carbines,  and 
automatic  rifles  are  capable  of  delivering  controlled  burst  auto¬ 
matic  fire. 
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TABLE  1-6 

WEIGHTS  AND  MEASUREMENTS  (AVERAGE)  -  MACHINE  GUNS 
Weights  in  Pounds,  Measurements  in  Inches 


WEIGHTS 


Machine  gun  w/o  .ling, 
mount,  or  accessories 


Bipod 


Tripod 


Traversing  and 
elevating  mechanism 


Slin 


Pintle  and  platform 


Spare  barrel 


Accessory  case, 
spare  barrel, , 
and  maintenance  equipment 


N 

Bipod  case 


Bandoleer  w/150  rounds 


Assault  case  w/100  rounds 


MEASUREMENTS 


M60-1MG 


23.3 


2.2 


N/A 


N/A 


.3 


N/A 


8.6 


M60-MMG 


23.3 


2.2 


11.9 


3.8 


.  3 


3.5 


8.6 


13.3 


N/A 


S-IMG 


11.3 


S-MMG 


10.8 


N/A 


10.9 


Length  of  machine 

mm 

43.8 

43.8 

40.3 

30.8 

Width  of  machine  gun  at 
widest  point 

4.8 

4.8 

4.0 

4.0 

Le'ngth  of  barrel 

25  ,.8 

25.8 

21.8 

21.8 

Height  on  tripod 

N/A 

18.8 

N/A 

15.8 

Height  on  bipod 

14.1 

N/A 

12.5 

N/A 

Sight  radius 

21.3 

21.3 

22.4 

22.4 
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2^t«4*l*3  (C)  All  of  the  candidate  rifles,  carbines,  and  auto- 
Dtatlc  rifles  are  capable  of  independent  use,  separately  from  the 
S,rea  fire  portion  of  the  weapon. 


2*l.4*l»4  (C)  All  of  the  candidate  rifles,  carbines,  and  auto- 

ISatlc  rifles  accept  a  bipod,  except  the  S-C  and  the  C-SMG;  however, 
th*  Ml4,  the  and  the  M14E2  are  the  only  candidate  rifles,  car- 
bines*  or  automatic  rifles  capable  of  accepting  a  folding  type 
bipod*  With  minor  modifications,  the  C-AR  will  accept  the  M2 

however,  the  M3  Bipod  Issued  with  the  C-AR  does  not  fold. 


2*1*4^ I, 5  (C)  The  A-R,  the  S-C  and  the  C-SMG  are  the  only 

candidate  rifles,  carbines,  or  automatic  rifles  with  which  a 
folding  or  sliding  stoc’iC  group  is  used  to  minimize  length. 


2*1,4, 1.6  (C)  Except  for  the  sight  systems,  there  is  no  sig¬ 

nificant  difference  in  simplicity  of  design  and  construction  of 
the  candidate  rifles,  carbines,  and  automatic  rifles^ 


2. 1.4. 1.7  (C)  In  the  opinion  of  the  test  officer,  the  weight  of 
each  of  the  candidate  rifles,  carbines  and  automatic  rifles,  with 
Che  exception  of  the  M14  as  a  carbine  candidate,  is  the  minimum 
petmitted  by  pthar  required  characteristics.  The  C-SMG  is  sig¬ 
nificantly  lighter  than  any  of  the  other  candidate  weapons. 

2.1. 4. 1.8  (C)  In  the  opinion  of  the  test  officer,  the  length  of 
each  of  the  candidate  rifles,  carbines,  and  automatic  rifles,  with 
the  exception  of  the  M14  as  a  carbine  candidate,  is  the  minimum 
permitted  by  other  required  characteristics. 

2. 1.4. 1.9  (C)  All  of  the  candidate  rifles,  carbines,  and  auto¬ 
matic  rifles  satisfactorily  accept  a  bayonet  with  the  exception 
of  the  C-SMG,  the  M14E2  and  the  C-AR.  The  C-AR  will  not  accept 
any  of  the  bayonets  furnished  for  test.  The  A-R  does  not  accept 
a  bayonet  with  the  bipod  attached. 

2*1, 4.^2  (C)  Machine  Guns  (U) 

2*1'*4*2,1  (C)  The  candidate  machine  guns  were  in  proper 

condition  for  test. 


2, 1,4, 2. 2  (C)  The  M60-IMG,  M60-MMG,  and  the  S-IMG  were  the  only 

candidate  machine  guixs  capable  of  accepting  a  bipod.  The  bipod 
of  the  M60-IMG  and  M60-MMG  is  lightweight  and  durable  but  not 
attachable  and  detachable.  The  bipod  of  the  S~IMG  is  lightweight 
and  Is  attachable  and  detachable. 
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2. 1.4. 2. 3  (C)  Except  for  the  sight  systems,  there  is  no  sig¬ 
nificant  difference  in  simplicity  of  design  and  construction  of 
the  candidate  machine  guns. 

2. 1.4. 2.4  (C)  In  the  opinion  of  the  test  officer,  the  weight 
of  each  of  the  candidate  machine  guns  is  the  minimum  permitted 
by  other  required  characteristics;  however,  the  Code  S  machine 
guns  are  significantly  lighter  than  the  M60  machine  guns. 

2. 1.4. 2. 5  (C)  In  the  opinion  of  the  test  officer,  the  length 
of  each  of  the  candidate  machine  guns  is  the  minimum  permitted 
by  other  required  characteristics;  however-^- dhe  length  of  the 
Code  S  machine  guns  is  more  suitable  than  the  length  of  the 
M60  machine  guns. 

2. 1.4. 2. 6  (C)  The  M60-IMG,  M60-MMG,  and  S-IMG  are  equipped  with 
lightweight  and  c’  able  stocks  (ref  Table  1-5).  With  respect  to 
configuration  and  weight,  the  stocks  of  the  Code  S  machine  guns 
are  more  suitable  than  the  stocks  of  the  M60  machine  guns. ' 

2. 1.4. 3  (C)  Shortcoming  of  the  Candidate  Weapons  (U) 

(C)  S-AR  (U) 

The  lack  of  a  semiautomatic  capability. 

(C)  C-SMG  (U) 

The  inability  of  the  C-SMG  to  accept  a  bayonet. 
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2,2  (C)  SUB-TEST  NO  2.  TRAINING  (U) 

2.2.1  (C)  OBJECTIVES  (U) 

2. 2. 1.1  (C)  Rifles,  Carbines,  and  Automatic  Rifles  (U) 

2. 2. 1.1.1  (C)  General  (U) 

To  evaluate  the  candidate  rifles,  carbines,  and  automatic  rifles 
vith  respect  to  ease  of  training  test  soldiers. 

2. 2. 1.1. 2  (C)  Specific  (U) 

To  determine ; 


a.  The  availability  and  suitability  of  weapon  instructional 
manuals.  (Ref  para  9,  Part  I,  App  III.) 

b.  The  best  firing  positions  and  techniques  of  fire.  (Ref 
para  8a,  Fart  I,  App  III.) 

2. 2, 1.2  (G)  Machine  Guns  (U) 

2. 2. 1.2.1  (C)  General  (U) 

To  evaluate  the  candidate  machine  guns  vith  respect  to  ease  of 
training  individual  test  soldiers. 

2. 2. 1.2. 2  (G)  Specific  (U) 

To  determine: 


a.  Availability  and  suitability  of  weapon  instructional  manuals. 
(Ref  para  8,  Fart  II,  App  III.) 

b.  Firing  positions,  techniques  of  fire,  and  else  of  crew. 

(Ref  para  7a,  Part  II,  App  III.) 

2.2.2  (C)  METHOD  (U) 

2. 2. 2.1  (C)  Rifles,  Carbines,  and  Automatic  Rifles  (U) 

2. 2. 2. 1.1  (C)  Upon  completion  of  Sub-Test  Ko  1,  Preoperational 
Inspection  and  Physical  Characteristics,  a  training  program  was  con¬ 
ducted,  designed  to  train  individual  test  soldiers  to  become  suit¬ 
ably  proficient  with  the  candidate  rifles,  carbines,  and  automatic 
rifles  to  begin  testing.  The  training  program  included  as  a  mini¬ 
mum  the  following: 


CONODENTIAL 


41 


CONRDENTIAL 

a.  Nomenclature  and  functioni.ng  --  1  hour. 

b.  Disassembly  and  assembly  --  4  hours. 

c.  Care,  cleaning  and  maintenance  --  1  hour. 

d.  Safety  precautions  --  1  hour. 

e.  Sights  and  zeroing  --  2  hours. 

f.  Qualification  firing  and  target  detection  --  8  hours. 

g.  Testing  procedures  --  1  hour. 

2. 2. 2. 1.2  (C)  During  the  conduct  of  the  training  program  outlined 
in  paragraph  2. 2. 2. 1.1,  special  attention  was  given  to  the  following 

a.  The  ease  of  training  of  the  test  soldiers  with  each  type 
candidate  rifle. 

b.  The  adequacy  of  the  instructional  manuals  provided  by  the 
manufacturers . 

c.  The  determination  of  the  test  firing  positions  and  tech¬ 
niques  of  fire  for  each  type  candidate  weapon. 

2. 2. 2. 1.3  (C)  Rifle  and  carbine  tc  groups  fired  the  Record 
Marksmanship  Course,  and  refired  the  tame  course  10  weeks  later. 

The  automatic  rifle  test  group  fired  the  Standard  Transition  Course, 
and  also  refired  the  course  6  weeks  later.  Results  were  used  to 
measure  the  learning  and  proficiency  of  the  test  soldiers. 

2 . 2 . 2 . 2  (C  )  Machine  Guns  (U  ) 

2. 2. 2. 2.1  (C)  Upon  completion  of  essential  portions  of  Sub-Test 

No  1,  Preoperational  Inspection  and  Physical  Characteristics,  a 
training  program  was  conducted  which  was  designed  to  train  individ¬ 
ual  test  soldiers  to  become  sufficiently  proficient  with  the  can¬ 
didate  machine  guns  to  begin  testing.  The  following  hours  of 
instruction  were  given  on  the  M60  and  Code  S  machine  guns: 

a.  Nomenclature  and  functioning  --  1  hour. 

b.  Disassembly  and  assembly  --  3  hours. 

c.  Care,  cleaning  and  maintenance  procedures  --  1  hour. 

d.  Safety  precautions  --  1  hour. 
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e.  Sights  and  zeroing  --  2  hours. 

£.  Qualification  firing  --  8  hours, 
g.  Testing  procedures  --  1  hour. 

2*2.2.2«2  (C)  During  the  conduct  of  the  training  program  outlined 

in  paragraph  2. 2. 2. 2.1,  special  attention  was  given  to  the  following: 

a.  The  ease  of  training  of  test  soldiers  with  each  candidate 
machine  gun. 

b.  The  adequacy  of  the  instructional  manuals  provided  by  the 
manufacturer. 

c.  The  determination  of  firing  positions,  techniques  of  fire, 
and  size  of  crew  for  the  Code  S  machine  guns. 

2. 2. 2. 2. 3  (C) ,  The  basic  10-meter  and  transition  courses  were 
fired,  and  6  weeks  later  refired  for  record  purposes.  The  results 
were  used  to  measure  the  learning  and  proficiency  of  the  test  soldiers. 

2.2.3  <C)  RESULTS  (U) 

2. 2. 3.1  (C)  Rifles  <U) 

2. 2. 3.1.1  (C)  With  respect  to  ease  of  training  test  soldiers  as 
outlined  in  paragraph  2. 2. 2. 1.1,  the  following  was  observed: 

a.  For  dlsaasambly  and  assembly,  there  was  no  significant  dif¬ 
ference  in  time  required  for  training. 

b.  The  M14  and  H-R  sights  were  the  easiest  for  test  soldiers 
to  learn  to  manipulate  and  zero. 

c.  During  the  qualification  firing  phase  the  recoil  of  the 
M14  affected  test  soldiers  and  frequent  flinching  was  observed. 

2. 2. 3. 1.2  (C)  VJeapon  instructional  manuals  (FM  or  POMM's)  were 
available  for  the  candidate  rifles.  However,  the  H-R  POMM  was 
received  on  27  October  1965,  when  95  per  cent  of  the  test  was 
completed. 


2. 2. 3. 1.3  (0)  The  best  firing  positions  and  techniques  of  fire 

were  developed  by  the  US  Army  Infantry  School  (USAIS)  concurrently 
with  the  conduct  of  this  sub-test.  Recommended  techniques  and 
firing  positions  were  published  in  USAIS  ST  23-8-1  (Reference  16, 
Appendix  I),  for  the  S-R.  Appropriate  field  manuals,  FM  23-8  and 
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FM  23-9,  were  consulted  for  firing  techniques  and  positions  to  be 
used  with  the  M14  and  XM16E1,  respectively.  No  special  texts  have 
been  written  for  the  A-R  and  H-R;  however,  the  POMM  and  current 
field  tnanuals  were  used  as  guides.  The  same  firing  techniques  and 
positions  used  with  the  XM16E1  were  used  satisfactorily  with  the 
A-R  and  the  H-R's. 

2. 2. 3. 1.4  (C)  The  results  of  the  Record  Marksmanship  Course  are 

indicated  in  Table  2-1. 


TABLE  2-1 

RECORD  MARKSMANSHIP  COURSE 


RIFLES 


WEAPON 

AVG 

SCORE 

EX 

SS 

MKS 

UNQ 

M14 

AVG 

SCORE 

— 

EX  ■ 

SS 

MKS  . 

UN9 

Group  I 

S-R 

50.1 

16 

10 

4 

1 

34.0 

0 

7 

19 

5 

Group  II 
XM16E1 

52.0 

18 

11 

3 

0 

34.3 

0 

7 

20 

5 

Group  III 
H-R 

39.0 

2 

14 

11 

3 

34.7 

1 

6 

20 

3 

Group  IV 

A-R 

42.9 

7 

11 

11 

1 

34.6 

1 

9 

15 

5 

Ten  Weeks  Later 


Group  I 

S-R 

45.6 

8 

14 

8 

0 

47.0 

8 

18 

4 

0 

Group  II 
XM16E1 

42.2 

8 

13 

9 

0 

47.3 

11 

13 

5 

1 

Group  III 
H-R 

45.3 

11 

10 

8 

1 

53.5 

19 

6 

,5 

0 

Group  IV 

A-R 

45.3 

9 

13 

7 

1 

50.4 

15 

9 

6 

0 

LEGEND:  EX  -  Expert,  51  and  over 

SS  -  Sharpshooter,  40-50 
MKS  -  Marksman,  27-39 
UNQ  -  Unqualified,  0-26 

2. 2. 3. 2  (C)  Carbines  (U) 

2. 2. 3. 2.1  (C)  Field  manuals  and  POMM’s  were  available  for  train¬ 

ing  with  the  candidate  carbines. 
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2. 2. 3. 2. 2  (C)  Recommended  firing  positions  and  techniques  of  fire 
were  published  in  USAIS  Special  Texts  23-8-1  (ref  16,  App  I)  and 
23-16-2  (ref  18,  App  I)  for  the  S-C  and  C-SMG's,  respectively. 

2. 2. 3. 2. 3  (C)  Because  of  the  short  configuration  of  the  C-SMG, 
it  was  necessary  that  firing  positions  be  modified  to  achieve 
maximum  weapon-firer  compatibility.  The  short  length  of  the  C-SMG 
made  it  necessary  for  the  firer  in  the  prone  unsupported  position 
to  place  the  right  elbow  well  out  from  his  body  and  slightly  for¬ 
ward  so  that  his  shoulders  would  be  approximately  level.  The  firer 
exerted  firm  rearward  pressure  with  his  right  hand  to  insure  weapon 
stability. 

2. 2. 3. 2. 4  (G)  To  assume  a  good  standing  position  with  the  C-SMG, 
the  firer  had  to  support  the  greatest  portion  of  the  weapon  weight 
with  his  right  arm  and  place  the  left  hand  under  the  front  hand- 
guard  of  the  weapon  primarily  as  a  means  to  steadying  the  weapon. 

2. 2. 3. 2. 5  (C)  Throughout  all  training  and  testing,  it  was  neces¬ 
sary  to  exert  firm  rearward  pressure  with  the  right  hand  when 
firing  the  C-SMG  to  avoid  canting  the  weapon. 

2. 2. 3. 2. 6  (C)  Record  Marksmanship  Course  average  scores  by 
weapon  type  are  shown  in  Table  2-2. 

2.2.:.:  ;  : ;  ;  ;-;r  ;  ^  ;  /  TABLE  1-% 

.;  record  marksmanship  course 

CARBINES 


WEAPON 

AVG 

SCORE 

EX 

SS 

MKS 

UNQ 

M14 

34.6 

0 

10 

17 

o 

S-C 

53.3 

15 

12 

n 

0 

0 

C-SMG 

36.1 

1 

7 

20 

2 

Ten  Weeks  Later 


M14 

55.1 

23 

3 

4 

0 

S-C 

46.1 

11 

11 

7 

1 

C-SMG 

41.5 

19 

10 

7 

4 

LEGEND 1 


EX  -  Expert,  51  and  above 
SS  -  Sharpshooter,  40-50 
MKS  -  Marksman,  27-39 
UNQ  -  Unqualified,  0-26 
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2 . 2 . 3 . 3  (C )  Automatic  Rifles  (U ) 

2. 2. 3. 3.1  (U)  Prior  to  the.  conduct  of  any  test  firing,  the  train¬ 
ing  specified  in  paragraph  2. 2. 2, 1.1  was  conducted. 

2. 2. 3. 3. 2  (C)  The  25-meter  preparatory  marksmanship  course  pre¬ 
scribed  in  paragraph  18  of  FM  23-16  (ref  13,  App  I)  was  fired  by 
11  firers  with  the  candidate  automatic  rifles.  This  firing 
exercise  was  modified  by  deleting  Section  III,  Automatic  Fire, 

Fire  Distribution,  and  Magazine  Changing  Exercises.  The  results 
of  the  25 -meter  preparatory  marksmanship  course  are  indicated  in 
Table  2-3. 


TABLE  2-3 

25 -METER  PREPARATORY  MARKSMANSHIP  COURSE 
AUTOMATIC  RIFLES 


*(Per  cent  of  satisfactory  scores  by  position) 

11  Firers 


SQUAT¬ 

TING 

KNEEL - 
.  ING  .  . 

KNEEL¬ 

ING 

SPT  i 

STAND¬ 

ING 

BIPOD 

SPT 

PRONE 

BIPOD 

SPT 

FOXHOLE 

AVG  OF 
ALL 
PSNS 

M14E2 

54.5 

81.8 

45.4 

63.6 

27.3 

27.3 

50.0 

C-AR 

36.4 

81.8 

81.8 

9.1 

54.5 

45.4 

51.8 

S-AR 

27.3 

45.4 

9.1 

27.3 

27.3 

36.5 

28.8 

*No  qualifying  score  is  established.  Each  test  soldier  either 
satisfactorily  or  unsatisfactorily  completed  each  position 
exercise . 


2. 2. 3. 3. 3  (C)  There  were  no  significant  differences  between 
candidate  automatic  rifles  in  the  ease  of  training  test  soldiers. 

2. 2. 3. 3. 4  (C)  The  results  of  automatic  rifle  firing  conducted 
on  the  machine  gun  transition  firing  course  are  indicated  in 
Tables  2-4A  and  2-4B. 

2. 2. 3. 4  (C)  Machine  Guns  (U) 

2.2. 3.4.1  (C)  No  instructional  manual  or  POMM  was  provided  by 

the  manufacturer  of  the  Code  S  machine  guns  in  time  for  the  train¬ 
ing  phase  of  this  test;  however,  selected  USAIB  personnel  attended 
a  school  on  the  candidate  machine  guns  held  by  US  Army  Weapons 
Command  prior  to  the  beginning  of  the  test.  FM  23-67  (ref  4, 

App  I)  was  used  as  a  guide  throughout  the  test.  As  soon  as  they 
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*  Automatic  rifles  and  machine  guns  were  allotted  the  same  amount  of  ammunition  for  each  exercise. 
**  Fired  in  2-  to  3-round  bursts. 

***  Fired  in  6  round  bursts. 
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were  received,  POMil  9-1005-270-12  (ref  37,  App  I),  POMM  9-1005- 
269-12/1  (ref  34,  App  I),  and  US  Army  Infantry  School  (USAIS) 
Special  Text  23-67-1  (ref  19,  App  I)  were  evaluated  and  used. 

2. 2. 3. 4. 2  (C)  The  firing  positions,  techniques  of  fire,  and 
size  of  crew  for  the  M60  machine  guns  were  taught  using  the  pro¬ 
cedures  listed  in  FM  23-67.  The  firing  positions,  techniques  of 
fire,  and  size  of  crew  for  the  Code  S  machine  guns  are  listed  in 
USAIS  Special  Tex,t  23-67-1,  and  were  considered  adequate.  These 
are  essentially  the  .same  as  those  prescribed  for  the  M60  machine 
guns,  with  the  exception  that  a  modified  fir.ng  position  must  be 
used  with  the  S-MIIG  and  the  S-LMG.  Since,  the  path  of  ejected 
cartridges  is  downward  in  the  vicinity  of  the  traversing  and 
elevating  mechanism,  the  firer  could  not  leave  his  left  hand 

on  the  mechanism  when  firing  the  S-IMG  without  being  burned. 

A  modified  position  was  used  in  which  the  firer  placed  his  left 
hand  on  the  left  side  of  the  receiver,  steadying  the  weapon 
(ref  Fig  11,  App  V).  Since  the  S-LMG  vjas  not  equipped  with  a 
hinged  butt  plate  as  is  the  M60-LMG,  the  firer  could  not  apply 
pressure  downward  and  to  the  rear  as  is  taught  with  the  M60-LMG. 

2. 2. 3. 4. 3  (C)  There  was  no  significant  difference  in  the  ease 
of  training  the  test  soldiers  with  the  Code  S  machine  guns  and 
the  M60  machine  guns.  None  of  the  test  soldiers  had  any  prior 
experience  with  Code  S  machine  guns  and  only  one  test  soldier 
had  significant  prior  experience  with  the  M60  machine  gun. 

2. 2. 3. 4. 4  (C)  The  results  of  the  qualification  firing  con¬ 
ducted  during  the  training  phase,  and  of  qualification  firing 
conducted  approximately  6  weeks  later,  are  listed  in  Tabid  2-5. 

2.2. 3.4.5  (C)  When  fired,  Code  S  machine  guns  sometimes  emitted 
gas  and  particles  from  the  feed  port  which  prevented  assistant 
gunners  from  getting  close  to  the  left  side  of  the  gun.  The  gas 
also  adversely  affected  the  ability  of  the  test  soldiers  to  aim 
and  fire.  (Ref  Sub-Test  No  18,  Reliability  and  Durability.) 

2.2.4  (C)  ANALYSIS  (U) 

2. 2. 4.1  (C)  Rifles  (U) 

2. 2. 4. 1.1  (C)  Weapon  instructional  manuals  (FM's  and  POMM's) 
were  available  and  suitable  for  training  with  the  candidate 
rifles . 

2. 2. 4. 1.2  (C)  The  firing  positions  and  techniques  of  fire 
described  in  approf'iate  FM's  and  USAIS  special  texts  were  suit¬ 
able  and  coxnparable  for  all  candidate  rifles. 
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2. 2. 4. 1.3  (C)  The  comparatively  low  scores  achieved  by  the  test 
soldiers  with  the  M14  when  firing  the  Record  Marksmanship  Course 
are  attributed  to  some  degree  to  recoil.  Initially,  after  limited 
training,  test  soldiers  were  able  to  achieve  higher  scores  with 
the  light  recoil  5. 56 -mm  weapons.  However,  when  record  fire  was 
repeated  10  weeks  later,  higher  scores  were  obtained  v/ith  the  M14, 
indicating  that  firers  had  improved  with  the  M14  during  the  course 
of  testing  and  had  learned  to  compensate  for  recoil, 

2. 2. 4. 1.4  (C)  With  respect  to  ease  of  training,  all  of  the  candi 
date  rifles  were  suitable. 

2. 2. 4. 2  (C)  Carbines  (U) 

2. 2. 4. 2.1  (C)  Weapon  instructional  manuals  (FM's  and  POMM's) 
were  available  and  suitable  for  training  with  the  candidate 
carbines. 

2. 2. 4. 2. 2  (C)  The  firing  positions  and  techniques  of  fire, 
described  in  appropriate  FM's  and  USAIS  Special  Texts,  were  suit¬ 
able  and  comparable  for  all  candidate  carbines, 

2. 2. 4. 2. 3  (C)  The  comparatively  low  scores  achieved  by  the  test 
soldiers  with  the  M14  when  firing  the  Record  Marksmanship  Course 
are  attributed  to  some  degree  to  recoil.  Initially,  after  limited 
training,  test  soldiers  were  able  to  achieve  higher  scores  with 
the  light  recoil  5.56-mm  weapons.  However,  when  Sub-Test  No  10, 
Record  Fire,  was  conducted  10  weeks  later,  higher  scores  were 
obtained  with  the  M14,  indicating  that  firers  had  improved  with 
the  M14  during  the  course  of  testing  and  had  learned  to  compen¬ 
sate  for  recoil. 

2. 2. 4. 2. 4  (C;  With  respect  to  ease  of  training,  all  of  the  candi 
date  carbines  were  suitable. 

2. 2. 4. 3  (C)  Automatic  Rifles  (U) 

2. 2. 4. 3.1  (C)  Weapon  instructional  manuals  (FM's  and  POl'IM's  ) 
were  available  and  suitable  for  training  with  the  candidate  auto¬ 
matic  rifles . 

j 

2. 2. 4. 3. 2  (C)  The  firing  positions  and  techniques  of  fire, 
described  in  appropriate  FM's  and  USAIS  special  texts,  were  suit¬ 
able  and  comparable  for  all  candidate  automatic  rifles. 

2. 2. 4. 3. 3  (C)  In  the  opinion  of  the  test  officer,  more  training 
in  positions  and  steady  hold  factors  may  be  necessary  with  the 
S-AR  to  ojable  firers  to  obtain  satisfactory  shot  groups. 
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2. 2. 4. 3. 4  (C)  With  respect  to  ease  of  training,  all  of  the  candi¬ 

date  automatic  rifles  were  suitable. 

2. 2-4. 4  (C)  Machine  Guns  (U) 

2. 2. 4. 4.1  (C)  Weapon  instructional  manuals  (FM's  and  POMM's)  were 
available  and  suitable  for  training  with  the  candidate  machine  guns. 

2. 2. 4. 4. 2  (C)  The  firing  positions  and  techniques  of  fire,  described 
in  appropriate  FM's  and  USAIS  Special' Texts ,  were  suitable  and  com¬ 
parable  for  the  candidate  machine  guns- 

2. 2. 4. 4. 3  (G)  The  7.9-point  higher  average  score  recorded  with  the 
M60  machine  gun  in  the  first  qualification  firing  (Table  2-5)  was 
not  considered  significant.  However,  the  23.9-point  higher  average 
score  recorded  in  the  second  qualification  firing  was  considered 
significant  (Table  2-5). 

2. 2. 4. 4. 4  (C)  There  was  no  discernible  difference  between  the  can¬ 
didate  machiue  guns  in  respect  to  ease  of  training  the  test  soldiers 
in  their  use. 
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2.3  (C)  SUB -TEST  NO  3.  RATE  OF  FIRE  (U) 

2.3.1  (C)  OBJECTIVE  (U) 

General 


To  determine  (ref  40,  App  I); 

a.  Firer  capability  to  obtain  any  given  number  of  rounds 
per  burst  for  full  automatic  fire  with  the  existing  cyclic  rate 
of  fire. 

b.  The  optimum  number  of  rounds  per  burst  for  full  automatic 
fire  with  respect  to  hit  capability  and  hit  probability  with  the 
existing  cyclic  rate  of  fire. 

c.  The  rapid  fire  hit  capability  for  controlled  bursts  from 
candidate  weapons  with  this  feature. 

2.3.2  (C)  METHOD  (U) 

2. 3. 2.1  (C)  Rifles,  Carbines,  and  Automatic  Rifles  (U) 

2. 3. 2. 1.1  (C)  Five  test  soldiers  from  each  test  group  fired  the 
candidate  rifles,  carbines,  and  automatic  rifles  assigned  to  their 
group  at  point  and  area  targets  located  at  ranges  of  200,  350, 

500,  600,  and  800  meters.  The  automatic  mode  of  fire  was  used, 
and  firers  were  instructed  to  control  the  burst  using  trigger 
manipulation.  With  candidate  rifles,  carbines,  and  automatic 
rifles,  the  test  soldiers  used  four  burst  sizes:  3  rounds/triggtr 
pull;  5  rounds/trigger  pull;  7  rounds/trigger  pull;  and  10  rounds/ 
trigger  pull  at  each  target  located  at  each  range.  Additionally, 
the  candidate  rifles  and  carbines  were  fired  in  the  se...iautomatic 
mode  to  obtain  comparative  data  for  1  round/triggef  pull;' the 
candidate  automatic  rifle  test  soldie.rs  also  attempted  to  fire  one 
round  per  trigger  pull  in  the  automatic  mode.  The  exercise  was 
conducted  in  the  prone  position,  with  end  without  the  bipod  (if 
provided  with  weapon) ,  using  ball  ammunition.  The  test  soldiers 
with  the  candidate  carbines  did  not  fire  the  M14  at  point  targets, 
but  fired  the  M14  with  duplex  ammunition  at  the  area  targets.  The 
actual  burst  size  was  recorded;  the  average  size  of  all  repetitions 
vjas  computed.  The  total  number  of  trigger  pulls,  total  number  of 
rounds  fired,  total  number  of  targets  hit,  target  hits,  and  firer 
capability  to  control  the  size  of  burst  in  the  automatic  mode  were 
recorded. 

2. 3. 2. 1.2  (C)  None  of  the  candidate  weapons  were  equipped  with 
a  controlled  burst  device , therefore,  no  firing  was  conducted 

in  this  mode. 
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2. 3. 2. 2  (C)  Machine  Guns  (U) 

2. 3. 2. 2. 1  (C)  Ten  test  soldiers  fired  the  candidate  machine  guns 
from  the  bipod  and  the  tripod  at  a  linear  target  and  a  column  tar¬ 
get  at  ranges  of  300,  500,  and  1,000  meters.  Both  the  linear  and 
column  targets  consisted  of  eight  "E"  type  silhouette  targets 

ill  a- tacticai  array.  '  At  each  rpnge ,  test  soldiers  engaged  first 
one  target  array  and  then  shifted  fire  to  the  other  target  array. 

Ten  trigger  pulls  of  4-1  mix  ball  and  tracer  ammunition  were  fired 
by  each  test  soldier  at  each  target  array,  with  each  type  candidate 
machine  gun.  The  exercise  was  conducted  with  the  test  soldier 
attempting  to  fire  in  bursts  of  3,  6,  10,  and  15  rounds.  The 
number  of  rounds  actually  fired  with  each  trigger  pull,  time  to 
fire  the  ten  trigger  pulls,  total  time  to  fire  at  both  arrays, 
the  number  of  silhouette  targets  hit,  and  target  hits  were  recorded. 

2. 3. 2. 2. 2  The  ability  of  the  firer  to  control  the  number  of 
rounds  in  a  burst  was  determined. 

2. 3. 2. 2. 3  (C)  None  of  the  candidate  machine  guns  were  equipped 
with  a  controlled  burst  device,  therefore,  no  firing  was  conducted 
in  this  mode. 

2.3.3  (C)  RESULTS  (U) 

2. 3. 3.1  (C)  Rifles  (U) 

2. 3. 3. 1.1  (C)  The  average  burst  size,  fired  at  both  point  and 
area  targets  located  at  all  ranges,  is  indicated  in  Table  3-1. 

2.3. 3. 1.2  (C)  The  effectiveness  of  various  burst  sizes  is  indi¬ 
cated  in  Table  3-2.  (Charts  3-1. and  3-2:;.'  A§plII. )  '  '  ,  '  ' 

2. 3. 3. 1.3  (C)  Test  soldiers  had  little  difficulty  with  any  of 
the  candidate  rifles  in  controlling  the  burst  size  in  the  auto¬ 
matic  mode  using  trigger  manipulation.  However,  it  was  necessary 
to  practice  trigger  manipulation  for  each  size  burst  with  each 
rifle  prior  to  firing  the  exercise. 

2. 3. 3. 1.4  (C)  The  M14  was  the  most  difficult  of  the  candidate 
rifles  to  control  in  automatic  fire,  both  with  and  without  the 
bipod. 

2. 3. 3. 1.5  (C)  With  all  of  the  candidate  rifles,  and  particularly 
with  the  M14,  where  burst  sizes  in  excess  of  three  rounds  were  de¬ 
livered,  the  weapon  could  not  be  suitably  controlled  by  the  firer. 
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TABLE  3-2 

EFFECTIVENESS  OF  VARIOUS  BURST  SIZES,  RIFLES 
(Summary  of  All  Ranges) 


WEAPON 

ATT 

BURST 

SIZE 

WITH  BIPOD  1 

1  WITHOUT  BIPOD 

POINT 

AREA 

POINT 

AREA  1 

HC 

HC 

.EP 

HC 

HC 

HP 

M14 

1* 

20.6 

10,8 

8.4 

16.4 

_  17.2__ 

13.6 

3 

5,8 

7.1 

5.8 

3.1 

3.9 

3.4 

5 

2.5 

4.7 

3.5 

1.6 

2.0 

1.8 

7 

4.0 

4.0 

2.7 

1.6 

1.7 

1.6 

10 

2.8 

3.5 

2.3 

1.1 

1.9 

1.4 

S-R 

1* 

22.0 

28,4 

22;o 

18.0 

20.4 

16.4 

3 

6.0 

9.4 

6.9 

9.7 

8.8 

7.3 

5 

3.1 

7.2 

5.0 

3.0 

2.7 

2.4 

7 

4.2 

4.6 

2.7 

2.2 

3.1 

2.4 

10 

3.7 

4,7 

2.3 

1.5 

2.2 

1.7 

XM16E1 

1* 

18.0 

13.6 

11.6 

25.6 

16.8 

14.0 

3 

5.3 

7.2 

5.4 

5.3 

4".  9 

4.1 

5 

3,4 

5.2 

3.1 

2.7 

3.8 

2.8 

’7 

4.7 

4,9 

2.8 

2.5 

2.0 

1.6 

10 

2.7 

5.2 

2.3' 

1.6 

2.3 

2.0 

H-R 

1* 

15,2 

19.2 

14,0 

14.0 

12.4 

10.4 

3 

6,8 

4.9 

4,5 

4.0 

3.3 

3.3 

5 

3,3 

3,9 

3,1 

2.3 

2.5 

2.2 

7 

2,4 

1,4 

1,2 

1.3 

2.6 

2.2 

10 

1,0 

2.4 

1,5 

1.1 

2.2 

1.5 

A-R 

1* 

24.8 

16.0 

14.8 

20.8 

26.4 

22.4 

3 

4,7 

5.8 

5.5 

_  3.8 

9.2 

6.3 

5 

5,7 

6.2 

4,1 

4.6 

5.9 

5.1 

7 

'3,4 

4.7 

3.0 

..  2.8 

4.6 

3.1 

10 

3,0 

3,7 

2.1 

2.1 

3.5 

2.5 

LEGEND: 

HC  -  Hit  Capability 
HP  -  Hit  Probability 
■*  -  Semiautomatic  Fire 
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2. 3. 3. 1.6  (C)  All  of  the  candidate  rifles  became  uncomfortably 
hot  to  cold  when  firing  the  7-  and  lO-round  bursts.  The  test 
soldiers  stated  that  the  M14  and  H-R  became  the  hottest.  Six  of 
the  M14's  became  so  hot  that  the  wood  forestock  caught  on  fire, 
and  the  stock  had  to  be  disassembled  and  the  fire  extinguished.  It 
should  be  pointed  out,  however,  that  the  Ml4  and  XM16E1  could  be 
used  to  complete  an  exercise,  whereas '.the.  other  candidate.  rifle§ be¬ 
cause  of  safety  limitations  (ref  15,  App  I),  had  to  be  cooled  frequent¬ 
ly.'  In  some  cases  four  candidate  rifles  of  a  type  were  required  to 
complete  an  exercise. 

2. 3. 3. 1.7  (C)  When  test  soldiers  fired  the  M14  in  automatic  fire  in 
burst  sizes  in  excess  of  five  rounds,  considerable  discomfort  was  ex¬ 
perienced.  The  front  and  top  of  the  shoulder  was  bruised  by  the  metal 
butt  plate  an'’  the  hinged  butt  plate. 

2.3. 3.2  (G)  Carbines  (U) 

2. 3. 3. 2.1  (C)  The  average  burst  size,  fired  at  both  point  and  area 

targets  located  at  all  ranges,  is  indicated  in  Table  3-3. 

TABLE  3-3 

AVERAGE  BURST  SIZE 
CARBINES 


WEAPON 

ATTEMPI 

[ED  BURST  SIZE 

1* 

3 

5 

7 

10 

M14 

1.0 

3.1 

5.4 

7.3 

9.5 

S-C 

1.0 

3.1 

5.2 

7.0 

9.7 

C-SMG 

1.0 

3.1 

5.0 

7.0 

9.9 

*  Semiautomatic  Fire 


2. 3. 3. 2. 2  (C)  The  effectiveness  of  various  burst  sizes  is  indicated 
in  Table  3-4.  (Chart  3-3,  App  II.) 

2. 3. 3. 2. 3  (C)  Test  soldiers  had  little  difficulty  with  any  of  the 
candidate  carbines  in  controlling  the  butst  size  in  the  automatic 
mode  using  trigger  manipulation.  However,  it  v:as  necessary  to  prac¬ 
tice  trigger  manipulation  for  each  size  burst  viith  each  candidate  carbine 
prior  to  firing  the  exercise. 

2. 3. 3.2.4  (C)  With  all  of  the  candidate  carbines,  and  particularly 
with  the  M14,  Where  burst  sizesfin  excess  of  three  rounds  were  deliver¬ 
ed,  the  weapon  could  not  be  suitably  controlled  by  the  firer. 
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EFFECTIVENESS  OF  VARIOUS  BURST  SIZES,  CARBINES 
Summary  of  -  1  Ranges 
■,  (Without  Bipod) 


WEAPON 

ATT 
'  BURST 
SIZE 

POINT 

AREA 

HC 

HC 

HP 

Ml  4 

1* 

** 

13.5 

10.1 

3 

6.7 

4.3 

5 

2.1 

2.0 

7  , 

— 

2.8 

2.2 

10 

1.9 

1.6 

S-C 

1* 

S.3 

7.0 

5.9 

3 

4,3 

5.4 

5.0 

5 

2,4 

3.5 

3.0 

7 

1.6 

3.3 

2.1 

-  10  . 

i.4 

2,? 

i.7 

C-SMG 

1 

1* 

3,4 

3.1 

2.8 

3 

3,2 

3.3 

2.6 

5 

1.7 

2.2 

2.0 

7 

1,8 

3.1 

2,1 

10 

1.6 

2.3 

1.5 

LEGEND: 


HC 

HP 


Hit  Capability 
Hit  Probability 
Semiautomatic  Fire 

The  M14  rifle  was  not  used  to  engage  point -targets 
but  was  fired  at  area  targets  using  M198 
ammunition.  Reference  Table  3-2  for  point 
target  HC  of  MT4  rifle.  ’ 


2. 3. 3. 2. 5  (C)  The  M14  and  S-C  became  uncomfortably  hot  to  hold 

whenlfiring  the  7-  and  10- round  bursts..  The '1>SMG  tbecaiae  lUhgobi- 
fortably  hot  to  hold  when  firing  any  of  the  burst  sizes  in  the 
automatic  mode.  It  should  be  pointed  out  that  the  M14  could  be 
used  to  complete  an  exercise,  whereas  the  S-C  and  C-SMG,  because 
of  .safety , limitations  (ref  15,  App  I)  had  to  be  cooled  frequently; 
in  some  cases,  four  candidate  carbines  of  these  latter  types  were 
required  to  complete  an  exercise. 
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2. 3. 3. 3  (C)  Automatic  Rifles  (U) 

2. 3.3. 3.1  (G)  The  average  burst  size,  fired  at  both  point  and  area 
targets  located  at  all  ranges,  is  indicated  in  Table  3-5. 

2. 3. 3. 3. 2  ^C)  The  ef fectivenecs  of  various  burst  sizes  is  indicat¬ 
ed  in  Table  3-6  (Charts  3-4  and  3-5,  App  II). 

2. 3. 3. 3. 3  (C)  Test  soldiers  had  difficulty  using  the  automatic 
mode  to  fire  1  round/trigger  pull.  It  was  easier  to  fire  1  round/ 
trigger  pull  with  the  M14E2  than  with  the  C-AR  or  the  S-AR  using  trigger 
manipulation. 

2. 3. 3. 3. 4  (C)  Test  soldiers  had  little  difficulty  with  any  of  the 
candidate  automatic  rifles  in  controlling  the  remaining  burst  sizes 
in  the  automatic  mode  using  trigger  manipulation.  However,  it  was 
necessary  to  practice  trigger  manipulation  for  each  burst  size 
with  each  automatic  rifle  prior  to  firing  the  exercise. 

2.533.3.5  (C)  The  M14E2  was  the  most  difficult  of  the  candidate 
automatic  rifles  to  control  with  and  without  the  bipod  when  deliver¬ 
ing  automatic  fire. 

2. 3. 3. 3. 6  (C)  The  C-AR  became  uncomfortably  hot  to  hold  when  fir¬ 
ing  the  7-  and  10-round  bursts.  The  M14E2  and  S-AR  became  hot, 
liut  the  heat  did  not  affect  the  firer's  coni.iol. 


TABLE  3-5 

AVERAGE  BURST  SIZE,  AUTOMATIC  RIFLES 


WEAPON 

ATTEMPTED  BURST  SIZF 

1 

L _ 3  5 

7 

10  , 

With 

Bipod 

w/o 

Bipod 

|UUJ|| 

W/O 

Bipod 

With 

Bipod 

w/o 

Bipod 

W/O 

Bipod 

BjH 

w/o 

Bipod 

M14E2 

B 

m 

3.0 

3.0 

5.0 

4.8 

6.5 

6.8 

10.0 

9.8 

C-AR 

2,0 

2.2 

3.0 

3.0 

4.9 

4.8 

7.0 

6.9 

9.9 

B 

S-AR 

B 

2.1 

_ 

3.0 

3.(D 

— 

B 

B|: 

7.1 

7.1 

9.9 
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EFFECTIVENESS  OF  VARIOUS  BURST  SIZES 
AUTOMATIC  FIRE 

Summary  of  All  Ranges 


WEAPON 

ATTEMPTED 
BURST  SIZE 

POINT 

AREA 

HC 

HC 

HP 

M14E2 

1 

13.0 

11.3 

8.2 

3 

7.8 

6.8 

5.2 

5 

4.7 

6.1 

3.9 

7 

3.4 

4.2 

2.8 

10 

2.1 

3.9 

2.1 

C-AR 

1 

9.0 

12.6 

9.1 

3 

6.0 

9.1 

7.1 

5 

3.6 

3.9 

2.5 

7 

3.6 

4.6 

3.1 

10 

2.8 

3.5 

2.4 

S-AR 

1 

9.3 

7.7 

6.2 

3 

8.1 

8.6 

5.6 

5 

7,5 

7.3 

4.8 

7 

3.4 

6.4 

3.4 

10 

3,8 

4.6 

2.0 

LEGEND: 

HC  -  Hit  Capability 
HP  -  Hit  Probability 


2. 3. 3. 4  (C)  Machine  Guns  (U) 

2. 3. 3. 4.1  (C)  The  average  burst  size  and  the  average  time  to  fire  at 
both  of  two  target  arrays  (one.  linear  and  one  column)  at  all  ranges 
are  indicated  in  Table  3-7. 

2. 3. 3. 4. 2  (C)  The  effectiveness  of  various  burst  sizes  is  indicat¬ 
ed  in  Table  3-8  (Chart'  3-6,  App  II). 

2. 3. 3. 4. 3  (C)  When  questioned  as  to  which  size  of  burst  was  the  easiest 
to  obtain  consistently  with  each  of  the  candidate  machine  guns,  13 

test  soldiers  answered  as  listed  in  Table  3-9. 

2. 3. 3. 4. 4  (C)  When  questioned  as  to  which  candidate  machine  gun  was 
the  easiest  to  manipulate  while  attempting  to  obtain  a  particular 
size  of  burst,  13  test  soldiers  answered  as  follows:  M60-MMG,  7; 

M60-LMG,  5;  S-LMG,  1;  S-MMG,  0. 
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TABLE  3-8 

EFFECTIVENESS  OF  VARIOUS  BURST  SIZES 
MACHINE  GUNS 


Summary  of  All  Ranges 


LEGEND: 

HC  -  Hit  Capability 
HP  -  Hit  Probability 
PTH  -  Percent  of  Targets  Hit 


TABLE  3-9 

OPINIONS  ON  BURST  SIZE 
MACHINE  JGUNS 
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2.3.4  (C)  ANALYSIS  (U) 

2. 3. 4.1  (C)  Rifles.  Carbines,  and  Automatic  Rifles  (U) 

2. 3. 4. 1.1  (C)  With  respect  to  the  firer  capability  to  obtain  any 
given  number  of  rounds  per  burst  for  full  automatic  fire  with  the 
existing  cyclic  rate  of  fire,  the  five  test  soldiers  from  each  test 
group  are  able  to  achieve  close  to  all  the  attempted  size  bursts  with 
each  of  the  candidate  rifles,  carbines,  and  automatic  rifles.  None" 
of  the  candidate  weapons  are  significantly  superior  in  trigger  manipu¬ 
lation. 


2. 3. 4. 1.2  (C)  Of  the  burst  sizes  evaluated  (excluding  the  attempted 
1  round/ trigger  pull)  the  optimiom  number  of  rounds  per  burst  in 

the  full  automatic  mode  for  each  of  the  candidate  rifles,  carbines, 
and  automatic  rifles,  except  the  A=R,  is  the  3-round  burst.  The 
A-R' s  optimum  burst  size  is  determined  to  be  a  3-  to  5-round  burst. 

2. 3. 4. 1.3  (C)  Burst  sizes  of  more  than  three  rounds  with  any  of  the 
candidate  rifles  and  carbines  are  relatively  ineffective  against  tar¬ 
gets  either  with  -or  without  the  bipod,  because  of  the  firer' s  in¬ 
ability  to  control  the  weapon  suitably.  The  candidate  automatic  rifles 
are  easier  to  control  with  the  3-,  5-,  and  7-round  bursts  than  are 

the  candidate  rifles  and  carbines. 

2. 3. 4. 2  (C)  Machine  Guns  (U) 

2. 3.4. 2.1  (C)  With  respect  to  the  firer  capability  to  obtain  any 
given  number  of  round,  per  burst  for  full  automatic  fire  with  the 
existing  cyclic  rate  of  fire,  the  ten  test  soldiers  are  able  to 
achieve  close  to  all  the  attempted  size  bursts  with  each  of  the 
candidate  machine  guns.  Neither  of  the  candidate  machine  guns  is 
significantly  superior  in  trigger  manipulation. 

2. 3. 4. 2. 2  (C)  Of  the  burst  sizes  evaluated,  the  optimum  number  of 
rounds  in  the  automatic  mode  per  burst  for  each  of  the  candidate  ma¬ 
chine  guns  is  the  6-round  burst. 

2. 3. 4. 2. 3  (C)  Although  the  cyclic  rate  of  the  Code  S  machine  gun 
is  higher' than  the  M60,  the  time  to  complete  an  exercise  with  the 
Code  B  was  greater  because  of  the  difficulty  in  observing  and  adjust¬ 
ing  fire  at  long  ranges  with  5.56-mm  ammunition.  Additionally,  time 
to  apply  immediate  action  in  clearing  malfunctions  was  included  in 
the  time  to  fire. 

2. 3. 4. 2. 4  (C)  The  differences  in  hit  capability  and  hit  probabil¬ 
ity  obtained  with  all  candidate  machine  guns  when  firing  different 
burst  sizes  are  not  signif icanti .  The  highest  hit  capability  with  the 
M60-MMG  is  obtained  with  the  6-round  burst  although  there  is  no  sig¬ 
nificant  difference  from  the  hit  capability  obtained  with  the  3-round 
burst.  The  highest  hit  capability  with  the  Code  S  machine  guns  is 
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obtained  with  the  3-round  burst  although  there  is  no  significant 
difference  from  the  hit  capability  obtained  with  the  6- round  burst. 

All  of  the  candidate  machine  guns  achieve.*;  a  higher  hit  probability 
with  the  3-round  burst  than  with  any  other  burst  size;  however, 
the  differences  between  the  3-  and  6- round  bursts  are  slight.  The 
test  soldiers  are  able  to  hit  a  significantly  greater  percent  of  the 
exposed  targets  with  the  6-round  burst  than  with  the  3-round  burst, 
indicating  better  target  coverage.  There  is  not  a  corresponding 
increase  in  target  coverage  when  using  the  10-round  or  15-round 
bursts.  Of  the  burst  size  evaluated,  the  oi  timum  number  of  rounds  per 
burst  for  full  automatic  fire  with  respect  to  hit  capability,  hit 
probability,  and  percent  of  hits  with  the  existing  cyclic  rate  of 
fire  is  determined  to  be  six  rounds.  This  tends  to  confirm  the 
soundness  of  the  current  procedure  to  fire  machine  guns  in  6-9 
round  bursts  for  maximum  effectiveness  of  fire. 
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2.4  (C)  SUB-TEST  NO  4,  SIGHTS  (U) 

2.4; 1  (C)  OBJECTIVE  <U) 

2.4.1. 1  (C)  Rifles,  Carbines,  and  Automatic  Rifles  (U) 

Specific 

2.4. 1.1.1  (C)  Tq  determine: 

a.  Sight  settings  or  adjustments  to  achieve  best  accuracy 
results.  (Ref  para  8d,  Part  I,  App  III.) 

b.  Inherent  capability  to  align  on  the  target  at  night  and  other 
conditions  of  limited  visibility  (to  include  artificial  Illumination), 
provided  the  target  can  be  detected  with  the  unaided  eye.  (Ref  para 
3a(5),  Part  I,  App  III.) 

2. 4. 1.1. 2  (C)  To  evaluate: 

—  ■** 

a.  Sights:  Simple  and  durable  Integral  slght(s)  having  positive 
settings  and  appropriate  visual  scales  for  determining  zero  and  not 
requiring  special  tools  for  adjustment.  (Ref  para  3a(5)»  Part  X, 

App  III.) 

b.  the  performance  with  night  sighting  devices  such  as  the 
Individual  Night  Vision  Weaponsight.  (Kef  para  3a(5),  Part  I,  App 
III.) 


2.4. 1.2  (C)  Nachl8;*a  Guns  (U) 

Specific 

2. 4. 1.2.1  (C)  To  determine: 

a,  Sight  settings  or  adjustments  to  achieve  best  accuracy 
results.  (Ref  para  7d,  Part  II,  App  III.) 

b.  The  inherent  capability  to  align  on  the  target  during  all  con 
ditiors  of  limited  visibility  (to  Include  artificial  Illumination), 
provided  the  target  can  be  detected  with  the  unaided  eye.  (Ref  pAra 
la(5).  Part  II,  App  HI.) 

2. 4. 1. 2. 2  (C)  To  evaluate: 

a.  Sight:  Simple,  durable,  and  integral  sight  having  positive 
settings  and  appropriate  visual  scale  for  determining  zero  and  not 
requiring  special  tools  for  adjustment.  (Ref  para  la(5),  Part  11, 

App  III.) 


QONFIDENTiAL 


65 


b.  Performance  of  the  weapon  with  night  sighting  devices  such  as 
the  Individual  Night  Vision  Weaponsight.  (Ref  para  la(5),  Part  II, 

App  III.) 

2.4,2  (C)  METHOD  (U)  ■  .  ,  .  ■ 

2. 4. 2.1  (G)  Rifles,  Carbines,  and  Automatic  Rifles  (U) 

2. 4. 2. 1.1  (C)  Throughout  all  testing  where  the  candidate  rifles,  car¬ 

bines,  and  automatic  rifles  were  zeroed  and  fired j  particular  attention 
was  given  to  the  sights  to  if  they  were  simple,  durable,  inte- 

'gral,  possessed  appropriate  visual  scales  for  determining  zero,  and  if 
there  were  any  requirements  for  special  tools  for  sight  adjustment. 

Sight'  settings  or  adjustments  ^  to  achieve  best  accuracy  were  noted  and 
the  maximum  range  to  which  the  sights  could  be  adjusted  was  recorded. 

2. 4. 2. 1.2  (C)  On  a  known  distance  range  using  "A",  "B",  and  "C"  type 
targets  as  appropriate,  each  test  soldier  zeroed  and  fired  one  10-round 
shot  group  with  each  candidate  rifle,  carbine,  or  automatic  rifle  in 
his  test  group  using  the  semiautomatic  mode  of  fire  at  ranges  of  250 
meters,  600,  800,  and  1,000  yards  from  the  prone  sandbag  supported 
position  using  ball  and,  where  appropriate,  duplex  ammunition.  The 
M14  fifing  duplex  atmianition  could  not  be  zeroed  at  600  yards,  except 
by  one  firer.  Firing  was  moved  to  the  500-yard  line  in  an  attempt  to 
obtain  data  at  the  maximum  range.  The  M14E2,  firing  duplex  ammunition, 
could  be  zeroed  at  600  yards,  but  not  at  800  yards.  The  total  number 
of  rounds  required  for  zero,  the  sight  setting,  and  score  at  each  range 
were  recorded.  A  determination  as  to  whether  the  sights  had  positive 
settf^ings  and  appropriate  visual  scales  for  determining  zero  was  made. 
Vertical  and  horizontal  measurements  of  each  projecti],e  impact  were 
recorded  and  the  center  of  impact  and  offset  for  each  10 -round  shot 
group;  were  computed.  The  average  offset  was  computed  and  compared  for 
each  candidate  rifle,  carbine,  and  automatic  rifle.  The  candidate 
rifles,  carbines,  and  automatic  rifles  were  zeroed  Vtien.  the  center.. im¬ 
pact  of  a  3-round  shot  group  and  at  least  2  of  the  3  shots  impacted 
within  the  black  bull's-eye  of  the  target. 

2. 4. 2. 1.3  (C)  A  limited  visibility  firing  exercise  was  conducted  on 
a  night  firing  range  which  ccxitained  silhouette  targets  placed  at 
ranges  of  50  and  75  meters  from  the  firing  points.  Ten  rounds  were 
fired  from  each  candidate  rifle,  carbine,  and  automatic  rifle  at  the 
silhouette  targets  at  each  range,  at  dusk,  or  on  a  moonlit  night, 
when  the  targets  could  be  detected  with  the  unaided  eye.  Ball  and 
tracer  ammunition  was  used.  The  exercise  was  repeated  at  night,  using 
artificial  illumination.  One  group  of  Ml4  fixers  repeated  the  exer¬ 
cise  using  duplex  ammunition.  Target  hits  were  recorded. 
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2. 4. 2. 1.4  (C)  The  candidate  rifles,  carbines,  and  automatic  rifles, 
with  the  Night  Vision  Weaponsight  attached,  were  not  tested  because  no 
Night  Vision  Weaponsights  were  furnished  with  the  candidate  weapons. 

2. 4. 2. 1.5  (C)  An  exercise  to  verify  the  calibration  of  the  candidate 
automatic  rifle  sights  was  conducted.  Using  ball  ammunition,  five  of 
each  type  candidate  automatic  rifle  were  zeroed  at  250  meters  and  the 
sights  were  calibrated.  A  5-round  shot  group  was  then  fired  at  this 
range.  Then  5 -round  shot  groups  were  fired  from  each  of  these  automatic 
rifles  at  ranges  of  300,  400,  500,  and  600  meters;  the  candidate  auto¬ 
matic  rifles  were  not  rezeroed,  but  the  appropriate  setting  was  made 

on  the  sight  using  the  range  scale. 

2. 4. 2. 2  (G)  Machine  Guns  (U) 

2. 4. 2. 2.1  (G)  Ten  test  soldiers  fired  each  type  of  candidate  machine 
gun  at  an  array  of  eight  silhouette  targets  located  at  ranges  of  200, 
500,  800,  and  1,000  meters.  Each  test  soldier  fired  five  6-round  bursts 
at  each  range,  using  4-1  mix  of  ball  and  tracer  ammunition.  Prior  to 
firing,  each  test  soldier  zeroed  his  machine  gun  at  500  meters,  by 
adjusting  the  movable  range  scale  on  the  M60  machine  gun  sights,  and 

by  adjusting  the  front  sight  post  on  the  Code  S  machine  guns.  Exercise 
No  1  was  fired  using  the  range  scale  on  the  rear  sight,  Exercise  No  2 
was  fired  with  each  test  soldier  zeroing  his  machine  gun  at  each  Grange; 
the  movable  range  scales  on  the  rear  sights  were  not  used  in  this  second 
exercise.  Because  of  the  difficulty  in  zeroing  5.56-mm  ammunition  be¬ 
yond  500  meters,  a  squad  leader  with  binoculars  and  two  protected  ob¬ 
servers  located  to  the  flank  of  the  target  area  were  utilized  to  assist 
in  zeroing.  Due  to  safety  restrictions  on  the  Code  S  machine  guns, 
barrels  were  changed  at  the  most  convenient  point  before  the  limit  of 
200  rounds  was  reached , (Reference  25,  Appendix  1).  The  number  of  tar¬ 
gets  hit  and  target  hits  vjas  recorded.  The  suitability  of  the  respec¬ 
tive  visual  scales  for  determining  zero  was  evaluated.  The  effective¬ 
ness  of  feedback  in  assisting  the  test  soldiers  to  place  fire  on  the 
targets  was  noted. 

2. 4. 2. 2. 2  (G)  During  the  conduct  of  Sub-Test  No  7,  Defense,  Day  and 
Night,  the  inherent  capability  to  align  on  the  target  with  the  candidate 
machine  guns  was  evaluated  during  all  conditions  of  limited  visibility 
(to  include  artificial  illumination),  provided  the  target  could  be 
detected  with  the  unaided  eye. 

2. 4. 2. 2. 3  (C)  During  the  conduct  of  this  and  all  other  firing  tests, 
note  was  made  of  any  sight  settings  or  adjustments  to  sights  which 
increased  accuracy. 
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2. 4. 2. 2. 4  (G)  During,  the  conduct  of  all  sub-tests,  the  simplicity 
and  durability  of  the  sights  of  the  candidate  machine  guns  were 
noted.  The  need  for  special  tools  to  adjust  sights  was  noted. 

2. 4. 2. 2. 5  (G)  The  test  soldiers  zeroed  each  of  the  two  barrels  with 
the  candidate  machine  guns  on  panel  targets  at  500  meters.  The  barrel 
changing  capability  of  each  candidate  machine  gun  was  evaluated  with 
respect  to  times  required  and  difficulties  encountered  in  changing  hot 
and  cold  barrels. 

2.4.3  (C)  RESULTS  (U) 

2. 4. 3.1  (C)  Rifles  (U) 

2. 4. 3. 1.1  (C)  The  M14  rear  sight  had  positive  settings  and  appro-- 
p.ifiate visual  scales  fur  determining  zero.  It  did  not  require  a 
special  tool  for  adjustment.  (Figure  12,  Appendix  V.) 

2.4.3. 1.2  (C)  The  S-R,  XM16E1,  and  A-R  front  sights  (Figures  13 
through  15,  Appendix  V)  were  stamped  to  indicate  the  direction  for 
movement  of  the  point  of  impact  of  the  round.  The  front  sights  had 
positive  settings,  but  did  not  have  appropriate  visual  scales  for 
determinirg  zero.  A  special  tool  or  a  cartridge  was  required  for  ad¬ 
justment  of  the  front  sight  post.  The  rear  sight  assembly  provided 
short  or  long  range  settings  and  windage  adjustments.  The  S-R  and 
XM16E1  rear  sights  had  positive  settings  and  appropriate  visual  scales 
for  adjusting  windage.  The  A-R  rear  sight  had  positive  settings;  how¬ 
ever,  it  did  not  contain  visual  scales  for  determining  zero  and  ad¬ 
justing  windage. 

2. 4. 3. 1.3  (C)  The  H-R  sight  (Figure  16,  Appendix  V)  ccnsisted  of  a 
front  ring  and  post  sight  and  a  4-position  rotary  rear  sight,  adjust¬ 
able  for  elevation  and  windage  .  The  four  positions  included  an  open 
notched 'auxiliary  (250. meters)  and  three  aperture  position^  (0-2p0j 
;20j5)-400,  over  400  meters).  The  rear  sight  had  the  four  positive  set¬ 
tings  for  elevation  noted  above,  but  none  for  windage.  However,  there 
were  no  visual  scales  for  determining  zero,  or  for  adjusting  windage. 

A  special  combination  tool  and  a  Phillips  screwdriver  were  required  for 
sight  adjustments  (Figure  55,  Appendix  V). 

2. 4. 3. 1.4  (C)  The  S-R,  XM16E1,  and  A-R  front  sight  post  could  be 
elevated  to  the  point  where  the  front  sight  detent  would  come  out  of 
its  recess.  In  addition,  the  rotating  sight  post  could  be  unscrewed 
completely  from  its  recess. 

2. 4. 3. 1.5  (C)  The  Ml4  sight  had  sight  settings  and  adjustments  to 
achieve  accuracy  up  to  and  including  1,000  yards.  The  S-R,  XM16E1, 

H-R,  and  A-R  sights  had  sight  settings  and  adjustments  to  achieve 
accuracy  up  to  and  including  600  yards . 
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2. 4. 3. 1.6  (C)  The  relative  accuracy  achieved  with  the  candidate 
rifles  and  their  sights  is  indicated  in  Table  4-1. 

2. 4. 3. 1.7  (C)  The  relative  accuracy  achieved  with  the  candidate 
rifles  and  their  sights  during  periods  of  limited  visibility  is 
indicated  in  Table  4-2. 

2. 4. 3. 1.8  (C)  It  was  the  opinion  of  the  test  officer  who  tested 
the  Night  Vision  Weaponsight  that  suitable  brackets  for  the  use  of 
night  sighting  devices  could  be  fabricated  for  all  of  the  candidate 
rifles. 

2. 4. 3. 1.9  (G)  No  significant  difficulty  was  encountered  in  aligning 
the  candidate  rifles  on  targets  at  dusk  or  at  night  under  artificial 
illumination. 

2, 4. 3. 2  (C)  Carbines  (U) 

2. 4. 3. 2.1  (C)  The  S-C  and  G-SMG  sights  were  identical  to  the  S-R 
and  XM16E1  sights  described  in  paragraphs22v4i3,ll'.2  and!  2.4:,3.1'.4» 
except  the  C-SMG  had  a  shorter  sight  radius  than  the  XM16E1. 

2. 4. 3. 2. 2  (G)  The  Ml4  sight  had  sight  settings  and  adjustments  to 
achieve  accuracy  up  to  and  including  1,000  yards.  The  S-C  and  C-SMG 
had  sight  settings  and  adjustments  to  achieve  accuracy  up  to  and  in¬ 
cluding  600  yards  and  400  yards,  respectively. 

2. 4. 3. 2. 3  (C)  The  relative  accuracy  achieved  with  candidate  car¬ 
bines  and  their  sights  is  indicated  in  Table  4-3. 

2. 4. 3. 2. 4  (C)  The  relative  accuracy  achieved  with  the  candidate 
carbines  and  their  sights  during  periods  of  limited  visibility  is 
indicated  in  Table  4-4. 

2. 4. 3. 2. 5  (C)  It  was  the  opinion  of  the  test  officer  who  tested 
the  Night  Vision  VJeaponsight  that  suitable  brackets  for  the  use  of 
night  sighting  devices  could  be  fabricated  for  all  of  the  candidate 
carbines. 


2.4.3. 2.6  (G)  No  significant  difficulty  was  encountered  in  aligning 

the  candidate  carbines  on  targets  at  dusk  or  at  night  under  artificial 
Illumination. 
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MA.XIMUM  HITS:  Ball  and  Tracer  -  10  hits  per  range 
Duplex  -  20  hits  per  rai^e 


2. 4. 3. 3 


CONRDENTIAL 

(G)  Automatic  Rifles  (U) 

2. 4. 3. 3.1  (C)  The  M14E2  rear  sight  had  positive  settings  and  appro¬ 
priate  visual  scales  for  determining  zero.  It  did  not  require  a  special 
tool  for  adjustment.  However,  the  combination  tool  was  required  for 
calibration  of  the  elevation  knob  after  a  zero  was  obtained  (Figure  17, 
Appendix  V) . 

2. 4. 3. 3. 2  (C)  The  C-AR  and  S-AR  front  sights  were  stamped  to  indicate 
the  direction  for  movement  of  the  point  of  impact  of  the  round.  The 
frotit  sights  had  positive  settings,  but  did  not  have  appropriate  visual 
scales  for  determining  zero.  A  special  tool  or  a  cartridge  was  re¬ 
quired  for  adjustment  of  the  front  sight.  The  C-AR  rear  sight  assembly 
provided  short  or  long  range  settings  and  windage  adjustments.  When 
the  S-AR  was  zeroed.,  provided  the  reAtlsight  iJas 'calibratedyiaillsubse- 
quent  elevation  adjustments  could  be  made  on  the  rear  sight.  The  C-AR 
and  S-AR  rear  sights  had  positive  settings  and  appropriate  visual 
scales  for  adjusting  windage. 

2. 4. 3. 3. 3  (C)  The  C-AR  and  S-AR  front  sight  post  could  be  elevated 

to  the  point  where  the  front  sight  detent  would  come  out  of  its  recess. 
In  addition,  the  rotating  sight  post  could  be  unscrewed,  completely  from 
its  recess. 

2. 4. 3. 3. 4  (C)  The  S-AR  elevation  adjustment  knob' did  not  provide  for 
rapid  indexing  of  the  range  on  the  rear  sight,  but  rather  required  an 
excessive  number  of  turns  of  the  knob  to  make  a  large  change  in  eleva¬ 
tion. 


2. 4. 3. 3. 5  (0)  Due  to  the  fact  the  sights  of  the  S-AR  were  offset  to 
the  left,  it  was  more  difficult  to  instruct  firers  in  the  principles 
of  zeroing.  When  zeroing  at  25  meters,  account  must  be  taken  of  the 
fact  that  if  an  offset  center  of  Impact  on  the  25-meter  zeroing  target 
is  not  used,  an  error  in  windage  will  be  introduced  at  ranges  greater 
than  25  meters;  this  error  varies  in  direct  proportion  to  the  range, 
resulting  in  a  significant  error  at  ranges  in  excess  of  350  meters. 

The  center  of  impact  on  the  25 -meter  zeroing  target  should  be  offset 
to  the  right  of  the  point  of  aim,  by  a  distance  slightly  less  than 
the  offset  of  the  front  sight. 

2.4.3. 3.6  (C)  The  S-AR  elevation  scale  did  not  coincide  with  the 
adjustment  notches  in  the  rear  sight  elevation  adjustment  knob.  This 
made  it  impossible  for  the  firer  to  accurately  match  the  index  line  on 
his  rear  sight  aperture  with  the  range  scale. 

2. 4. 3. 3. 7  (C)  No  elevation  rule  could  be  established  for  the  S-AR  to 
predict  the  movement  of  the  strike  of  a  bullet  in  terms  of  range  and 
clicks  of  elevation,  because  each  xlick  on  the  elevation  scale  moved 
the  rear  sight  the  same  vertical  increment  for  all  ranges  Indexed  on 
the  scale.  A  different  rule  will  be  necessary  at  each  range. 
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2. 4. 3. 3. 8  (C)  The  M14E2  sight  had  sight  settings  and  adjustments  to 
achieve  accuracy  up  to  and  including  1,000  yards.  The  C-AR  and  S-AR 
had  sight  settings  and  adjustments  to  achieve  accuracy  up  to  and  in¬ 
cluding  600  yards.  However,  the  C-AR  was  zeroed  at  800  yards  by  five 
of  ten  firers.  The  S-AR,  which  had  an  adjustable  scale  to  1,000 
meters,  was  zeroed  by  only  two  of  ten  firers  at  800  yards,  and  by 
only  one  firer  at  1,000  yards. 

2. 4. 3. 3. 9  (G)  The  relative  accuracy  achieved  with  the  candidate 
automatic  rifles  and  their  sights  is  indicated  in  Table  4-5. 

2.4.3.3.10  (C)  The  relative  accuracy  achieved  with  the  candidate 
automatic  rifles  and  their  sights  during  periods  of  limited  visibility 
is  indicated  in  Table  4-6. 

2.4.3.3.11  (G)  The  results  of  the  sight  calibration  verification 
exercise  are  indicated  in  Table  4-7. 

2.4.3.3.12  (G)  It  was  the  opinion  of  the  test  officer  who  tested  the 
Night  Vision  Weaponsight  that  suitable  brackets  for  the  use  of  night 
sighting  devices  could  be  fabricated  for  all  of  the  candidate  automatic 
rifles.  The  position  of  the  magazine  on  top  of  the  S-AR  would  necessi¬ 
tate  offsetting  the  night  sight  device. 

2.4.3.3.13.  (C)  No  significant  difficulty  was  encountered  in  aligning 
the  candidate  automatic  rifles  on  targets  at  dusk  or  at  night  under 
artificial  illumination. 

2. 4. 3. 4  (C)  Machine  Guns  (U) 

2. 4. 3. 4.1  (G)  The  results  of  firing  tenM60-LMG's  and  10  M60-MMG's 
in  the  exercises  described  in  paragraph  2. 4. 2. 2.1  were  totaled  since 
the  sight  systems  were  identical.  The  results  of  firing  ten  S-LMG's 
and  ten  S-MMG's  were  totaled  since  the  sight  systems  were  identical. 

The  results  of  firing  are  listed  In  Table  4-8. 

2. 4. 3. 4. 2  (G)  The  results  of  firing  the  candidate  machine  guns  at 
night  and  firing  with  artificial  illumination  are  listed  in  Tables 
7-15  and  7-16,  Sub-Test  No  7,  Defense,  Day  and  Night. 

2.4. 3.4.3  (G)  Examination  of  the  candidate  machine  gun  sight  systems 
revealed  the  characteristics  listed  in  Table  4-9.  The  sights  of  the 
M60  machine  guns  required  no  tools  for  adjustment.  The  front  sight 
post  of  the  Code  S  machine  guns  required  the  use. of  a  cartridge  or 
combination  tool  for  adjustment.  It  v;as  easier  to  adjust  the  front 
sight  post  with  the  combination  tool  than  with  a  cartridge. 
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TABLE  4-8 

SIGHT  EXERCISES  -  1-lACHINE  GUNS 


Msssm 

EXERCISE  NO  1 

-EXERCISE  NO  2  I 

RANGE 

Tgt 

Hits 

Tgts 

Hit 

HC 

PTH 

Tgt 

Hits 

Tgts 

Hit 

HC 

PTH 

mm 

205 

45 

34.1 

28.1 

281 

52 

wm 

32.5 

500 

129 

46 

21.1 

28.8 

171  ■ 

61 

28.5 

38.1 

800 

51 

36 

8.3 

22.5 

90 

55 

15.0. 

34.4 

1000 

42 

34 

7.0 

21.5 

66 

46 

11.0 

28.8 

AVG 

107 

m 

17.8 

25.2 

152 

53.5 

25.3 

33.4 

CODE 

S 

200 

163 

35 

27.1 

21.9 

246 

44 

41.0 

27.5 

500 

m 

21.8 

33.1 

174 

64 

29.0 

40.0 

800 

43 

32 

W 

20.0 

86 

56 

14.3 

35.0 

1000 

16 

14 

1 

2.6 

8.8 

37 

25 

mm 

15.6 

AVG 

14.7 

20.9 

136 

47.3 

22.6 

29.5 

LEGEND;  HC  -  Hit  Capal?ility 
HP  -  Hit  Probability 
PTH  -  Percent  of  Targets  Hit 


TABLE  4-9 

SIGHT  CHARACTERISTICS  -  MACHINE  GUNS 


CHARACTERISTICS 

M60 

CODE  S 

Rear  Sight 

Open 

Peep 

Front  Sight 

Fixed 

Ad  jus  table 

Range  Scale 

300-1100  meters 
Adjustable 

200-1000  meters 

Fixed 

Quick  Change 

Rear  Sight  Slide 

Yes 

No 

Windage  Adjustment 

8.  Clicks  not 
Always  Centered 
on  Index  Line 

38  Clicks  not 
.Always  Centered  on 
Index  Line 
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2. 4. 3. 4. 4  (C)  When  questioned  as  to  their  preference  of  a  peep 
rear  sight  as  on  the  Code  S  machine  guns  (ref  Fig  20,  App  V),  or 
an  open  rear  sight  as  on  the  M60  machine  guns  (ref  Fig  21,  App  V), 

10  test  soldiers  indicated  a  preference  for  the  open  rear  sight 
and  one  test  soldier  indicated  a  preference  for  a  peep  rear  sight. 

The  10  test  soldiers  gave  the  following  as  reasons  for  their  pref¬ 
erence  of 'the  open  sight; 

a.  Easier  to  align  and  adjust  fire  on  the  target  during  con¬ 
ditions  of  limited  visibility. 

b.  Easier  to  see  feedback  effects  during  all  conditions  of 
visibility. 

c.  Clear  picture  of  the  target. 

One  test  soldier  stated  he  could  obtain  a  more  accurate  sight  picture 
with  the  peep  sight  on  the  Code,  S  machine  gun. 

2.4. 3.4. 5  (C)  When  questioned  as  to  their  preference  of  the  sight 
system  bn  the  Code  S  machine  guns  or  the  sight  system  on  the  M60 
machine  guns,  ten  test  soldiers  preferred  the  M60  sight  system  and 
one  test  soldier  preferred  the  Code  S  sight  system.  Reasons  given 
for  preference  of  the  M60  sight  system  were  as  follows; 

a.  All  sight  adjustments  can  be  made  on  the  rear  sight. 

b.  Range  adjustments  can  be  made  quickly  with  rear  sight  sli^e* 

c.  Easier  to  see  through  open-type  rear  sight. 

Reason  given  for  preference  of  the  Code  S  sight  system  was  that  the 
one  man  preferred  the  peep  sight  on  the  Code  S  rather  than  the  open 
sight  of  the  M60. 

2. 4. 3. 4. 6  (C)  The  Code  S  elevation  adjustment  knob  did  not  provide 
for  rapid  indexing  of  the  range  on  the  rear  sight,  but  rather  re¬ 
quired  an  excessive  number  of  turns  of  the  knob  to  make  a  large  change 
in  elevation. 

2. 4. 3. 4. 7  (C)  The  aluminum  range  scale  on  21  of  the  25  M60  machine 
iguns  provided  for  test  bent  during  use  (ref  Fig  84,  App  V). 

2. 4. 3. 4. 8  (C)  The  Code  S  front  sight  post  could  be  elevated  to  the 
point  where  the  front  sight  detent  would  come  out  of  its  recess.  In 
addition,  the  rotating  sight  post  could  be  unscrewed  completely  from 
its  recess. 
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2. 4. 3. 4. 9  (C)  It  was  the  opinion  of  the  test  officer  who  tested 
the  Night  Vision  Weaponsight  that  suitable  brackets  for  the  use  of 
night  sighting  devices  could  be  fabricated  for  all  of  the  candidate 
machine  guns . 

2.4.3.4.10  (C)  The  results  of  zeroing  two  barrels  in  12  of  each 
type  candidate  machine  gun  are  listed  in  Table  4-10.  The  number  of 
clicks  of  elevation,  on  the  rear  sight  of  the  M60  machine  guns  and  on 
thi^  front  sight  of  the  Code  S  ihadi  ine  guns  were  recorded. 


TA.BLE  4- 10 

DIFFERENCE  IN  ZERO  BETWEEN  BARREL  1  AND  BARREL  2  (Clicks) 


WEAPON 

ELEVATION  ( 

1  WINDAGE  1 

Maximum 

Minimum 

Average  i 

Maximum 

Minimum 

Average 

M60 

15 

0 

wm 

4 

0 

.83 

Code  S 

12 

0 

wm 

4 

0 

1.63 

2,4.3.4.11  (C)  The  average  times  required  for  ten  tesfci’ Soldiers  .to 

chahg'e 'bothchotland' cold,  barre^is  in  the  Candidate  machine  guns  are 
listed  in  Table  4-11, 


TABLE  4-11 

TIME  TO  CHANGE  MACHINE  GUN  BARRELS  (Seconds) 


M60-IMG 

M60-MMG 

S-LMG 

S-MMG 

Cold  Barrel 

8,7 

7.5 

mm 

11.3 

Hot  Barrel  w/ o  Gloves 

10.2 

8.5 

15.5 

11.8 

Hot  Barrel  w/Gloves 

8.0 

8.3 

14.6 

10.9 

2,4.4  (C)  ANALYSIS  (U) 

2.4.4. 1  (C)  Rifles.  Carbines,  and  Automatic  Rifles  (U) 

2. 4. 4. 1.1  (C)  It  was  not  possible  to  determine  standard  sight  set 
tings  or  adjustments  to  achieve  best  accuracy  results  due  to  the 
variation  at  each  range  in  sight  settings  between  the  candidate 
rifles,  carbines,  and  automatic  rifles  of  the  same  type. 
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2.4.4. 1.2  (C)  All  candidate  rifles,  carbines,  and  automatic  rifles 
have  the  inherent  capability  to  align  on  the  target  at  night  and  during 
other  conditions  of  limited  visibility  (to  include  artificial  illumina¬ 
tion),  provided  the  target  can  he  detected  with  the  unaided  eye. 

2. 4. 4. 1.3  (G)  The  M14  and  K14E2  sight  is  significantly  better  than  all 
the  other  candidate  rifle,  carbine,  and  automatic  rifle  sights.  It  is  .  ' ■ 
simple  and  has  positive  settings  and  appropriate  visual  scales  for  deter¬ 
mining  zero,  not  requiring  special  tools  for  adjustment.  The  bther 
weapon  candidates  do  not  have  appropriate  visual  scales  for  determining 
zero,  and  require  a  tool  or  cartridge  for  sight  adjustments. 

2. 4. 4. 1.4  (G)'  With  respect  to  durability,  all  the  other  c.andidate 

rifle,  carbine,  and  automatic  rifle  sights  were  more  durable.  •  ' 

than  the  M14  and  M14E2  sights  (ref  Sub-Test  No  16,  Durability  and 
Reliability). 

2. 4. 4. 1.5  (C)  The  lack  of  a  stop  to  prevent  the  front  sight  posts  and 
the  front  sight  detents  of  all  the  candidate  weapon  sights,  except  M14 
and  M14E2,  frcm  falling  out  of  their  recess  is  undesirable. 

2. 4. 4. 2  (G)  Machine  Guns  (U) 

2. 4. 4. 2.1  (G)  It  was  not  pos  ible  to  determine  standard  sight  set¬ 
tings  or  adjustments  to  achieve  best  accuracy  results,  due  to  the 
variation  at  each  range  in  sight  settings  between  the  machine  gun 
candidates  of  the  same  type. 

2. 4. 4. 2. 2  (G)  All  candidate  machine  guns  have  the  inherent  capability 

to  align  on  the  target  at  night  and  other  conditions  of  limited  visibility 
(to  include  artificial  illumination),  provided  the  target  .an  be  detected 
with  the  unaided  eye.  The  M60  sight  is  superior  to  the  Gode  S  sight  in 
limited  visibility,  because  of  the  small  aperture  in  the. peep  sight  of 
the  Code  S  machine  gun,  which  made  it  difficult  for  test  soldiers  to 
align  on  the  target. 

2. 4. 4. 2. 3  (C)  The  M60  sight  is  significantly  better  than  the  other  can¬ 
didate  machine  gun.  It  is  simple,  has  positive  settings  and  appropriate  . 
visual  scales  for  determining  zero,  not  requiring  special  tools  for  ad¬ 
justment.  The  Code  S  machine  gun  does  not  have  appropriate  visual  scales 
for  determining  zero,  and  requires  a  tool  or  cartridge  for  sight  adjust¬ 
ments  . 


2.4. 4. 2.4  (C)  With  respect  to  durability,  the  Code  S  machine  gun  sights 
wfere  significantly  better  than  the  M60  sight. 

2. 4. 4. 2. 5  (C)  The  lack  of  a  stop  to  prevent  the  front  sight  post  and 
the  front  sight  detent  of  the  Gode  S  machine  gun  from  falling  out  of 
their  recess  is  undesirable. 
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2.4.4. 3  (C)  Shortcomings  of  the  Candidate  Weapon  Sights  (U) 

2.4.4. 3.1  (C)  S-R  and  S-C: 

a.  Do  not  have  appropriate  visual  scale  for  determining  zero. 

b.  Require  a  tool  or  cartridge  for  front  sight  adjustment. 

c.  Sights  are  not  operable  with  minimum  motion  (ref  Sub-Test 
No  19,  Human  Factors  Engineering). 

2.4.4. 3. 2  (C)  XMl&El  and  C-SKG: 

a.  Do  not  have  appropriate  visual  scale  for  determining  zero. 

b.  Require  a  tool  or  cartridge  for  front  sight  adjustment. 

c.  Sights  are  not  operable  with  minimum  motion  (ref  Sub-Test 
No  19,  Human  Factors  Engineering). 

2.4.4. 3.3  (C)  H-R: 

t 

a.  Does' not  have  appropriate  visual  scale  for  determining  zero. 

b.  Requires  tools  for  rear  sight  adjustment. 

c.  Sights  not  operable  with  a  minimum  of  motion. 

2. 4. 4. 3. 4  (C)  A-R: 

a.  Does  not  have  appropriate  visual  scale  for  determining  zero. 

b.  Requires  a  tool  or  cartridge  for  front  sight  adjustment. 

c.  Sights  are  not  operable  with  minimum  motion  (ref  Sub-Test  No 
19,  Hutnan  Factors  Engineering). 

2. 4. 4. 3.5  (C)  C-AR: 

a.  Dues  not  haVe  appropriate  visual  scale  for  determining  zero., 

b.  Requires  a  tool  or  cartridge  for  front  sight  adjustment. 

c.  Sights  are  not  operable  with  minimum  motion  (tef  Sub-Test 
No  19,  Human  Factors  Engineering). 

d.  Lack  of  adjustability  for  elevation  of  the  rear  sight. 
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2. 4. 4. 3. 6  (C)  S-AR: 

a.  Does  not  have  appropriate  visual  scale  for  determining  zero. 

b.  Requires  a  tool  or  cartridge  for  front  sight  adjustment. 

c.  Sights  are  not  operable  with  minimum  motion  (ref  Sub-Test 
No  19,  Human  Factors  Engineering). 

d.  Difficulty  in  making  rapid  large  range  adjustments  on  the  rear 
sight. 

e.  Impossibility  of  matching  the  index  line  with  the  range  scale 
of  the  rear  sight  at  all  ranges. 

f.  Left  handed  firers  could  not  use  the  offset  (to  the  left) 
sights . 

2.4.4. 3.7  (C)  M60; 

Adjustable  range  scale  on  rear  sight  lacks  durability  (ref  Sub- 
Test  No  16,  Durability  and  Reliability). 

2. 4. 4. 3. 8  (G)  Code  S: 

a.  Does  not  have  appropriate  visual  scale  for  determining  zero; 

b.  Requires  a  tool  or  cartridge  for  front  sight  adjustment. 

c.  Sights  are  not  operable  with  minimum  motion  (ref  Sub-Test 
No  19,  Human  Factors  Engineering). 

d.  Difficulty  in  making  rapid  large  range  adjustments  on  the 
rear  sight. 

e.  The  small  aperture  rear  sight  makes  use  of  the  sight  difficult 
under  low  illumination  conditions  and  restricts  the  gunner's  field  of 
view  when  engaging  wide  area  targets. 
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2.5  (C)  SUB-TEST  NO  5.  MAGAZINES  (U) 

2.5.1  (C)  OBJECTIVES  (U) 

Rifles,  Carbines,  and  Automatic  Rifles 
Specific 

2.5. 1.1  (C)  To  determine  (ref  para  3a(6),  Part  I,  App  III): 

a.  The  suitability  of  magazines  with  minimum  of  50  rounds  of 
point  fire  ammunition. 

b.  The  capability  of  loading  the  weapon  (insertion  of  magazine) 
in  one  operation  (from  all  firing  positions)  and  recharging  the  maga- 
zins  by  use  of  a  multiround  charging  device. 

2. 5. 1.2  (C)  To  evaluate  (ref  (pata  3a(6),  Part  I,  App  III): 

a.  The  maximum  capacity  permitted  by  other  required  characteris¬ 
tics. 

» 

b.  The  suitability  of  magazines  of  lesser  and  greater  capacities 
and  use  of  factory-packed,  expendable  (discardable)  magazines. 

2.5.2  (C)  METHOD  (U) 

Rifles,  Carbines,  and  Automatic  Rifles 

Throughout  all  testing,  data  reflecting  on  the  suitability  of 
the  magazines  furnished  with  the  candidate  rifles  and  their  ammuni¬ 
tion  were  recorded.  Particular  attention  was  given  to  the  determina¬ 
tion  of  the  following: 

a.  Maximum  and  usable  magazine  capacity. 

b.  Ease  of  loading  the  weapon. 

c.  Ease  of  charging  magazines  on  and  off  the:  weapon. 

d.  Whether  magazines  were  discardable  or  reusable. 

e.  Suitability  of  multiround  charging  devices. 

2.5.3  (C)  RESULTS  (U) 

2.5. 3.1  (C)  Rifles  (U) 

2. 5. 3. 1.1  (C)  None  of  the  candidate  rifles  had  a  SiO-round  magazine 
capacity.  The  M14,  XM16E1,  A-R,  and  H-R  candidate  rifles  had  a 
magazine  capacity  of  20  rounds.  The  S-R  rifle  had  a  magazine  capacity 
of  30  rounds. 
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2. 5. 3. 2. 3  (C)  M14  magazines  could  be  charged  when  separate  from  or 

attached  to  the  M14.  S-C  and  C-SMG  carbine  magazines  could  be  charged 
only  when  separate  from  the  respective  test  carbines, 

2.5. 3. 2.4  (C)  Only  the  M14  had  a  multiround  charging  device  for 
recharging  magazines.  This  device  was  provided  packed  in  the  7.62-inm 
ammunition.  The  magazine  could  be  recharged,  while  in  the  M14,  from 
5-round  clips.  The  5.56-mm  ammunition  provided  for  the  test  did 

not  contain  a  multiround  charging  device  and  none  were  provided  for 
any  of  the  5.56-ram  candidate  carbines.  However,  subsequent  to  the 
completion  of  SAWS  testing,  a  5.56-mm  charging  device  was  tested 
and  has  been  recommended  for  approval.  None  of  the  5.56-mm  candidate 
carbines  provided  for  charging  a  magazine  while  loaded  in  the  carbine. 

2.5. 3. 2. 5  (C)  Since  a  magazine  of  only  one  capacity  was  furnished 
with  each  type  candidate  carbine,  the  effect  of  lesser  or  greater 
capacities  could  not  be  determined.  Factory-packed  or  expendable 
magazines  were  not  provided  for  test  and  could  not  be  evaluated.. 

2. 5. 3. 2. 6  (C)  There  were  fewer  stoppages  and  malfunctions  with  the 
M14  which  were  attributed  to  the  magazines  than  with  the  S-C  and  C-SMG. 

2. 5. 3. 2. 7  (C)  Bolt,  overrides  and  double  feeds  were  experienced 
with  the  S-C  and  C-SMG.  The  magazine  follower  does  not  rise  evenly 
within  the  magazine  because  the  magazine  spring  slides  on  the  maga¬ 
zine  base,  occasionally  causing  the  round  to  be  improperly  indexed 
at  the  time  the  bolt  begins  its  forward  movement. 

2. 5. 3. 2. 8  (C)  It  was  discovered  during  testing  that  21  rounds  could 
be  charged  into  M14E2  magazines,  and  that  31  rounds  could  be  charged 
into  both  the  S-C  and  C-SMG  magazines.  No  apparent  adverse  effects 
resulted  from  overcharging  the  magazines.  However,  throughout  all 
testing,  test  soldiers  were  cautioned  against  charging  extra  rounds 
in  all  magazines. 

2.5. 3.2.9  (C)  Photographs  of  candidate  carbine  magazines  appear 
in  Figure  23,  Appendix  V. 

2,5. 3. 3  (C)  Automatic  Rifles  (U) 

2. 5. 3. 3.1  (C)  None  of  the  magazines  of  the  candidate  automatic 
rifles  had  a  capacity  of  50  rv-unds.  The  M14E2  magazine  had  a  capacity 
of  20  rounds.  The  C-AR  and  the  S-AR  magazines  had  a  capacity  of  30 
rounds  each.  An  additional  round  could  be  inadvertently  charged  into 
each  type  of  magazine.  No  apparent  adverse  effects  resulted  from 
overcharging  the  magazines.  However,  throughout  all  testing,  test 
soldiers  were  cautioned  against  charging  extra  rounds  in  all  magazines. 

2. 5. 3. 3. 2  (C)  All  magazines  locked  firmly  and  easily  in  their  re¬ 
spective  automatic  rifles  in  one  operation  from  all  firing  positions. 
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2.5. 3. 1.2  (C)  The  magazine  could  be  loaded  into  all  the  candidate 
rifles  with  one  operation  from  all  firing  positions.  Only  the  M14 
had  a  multiround  charging  device  for  recharging  magazines.  This 
device  xvas  provided  packed  in  the  7.62-mm  ammunition.  The  magazine 
could  be  recharged,  while  in  the  rifle,  from  5-round  clips.  The 
5.56-miD  ammunition  provided  for  the  test  did  not  contain  a  multi¬ 
round  charging  device  and  none  was  provided  for  the  5.56-mm  candi¬ 
date  rifles.  However,  subsequent  to  the  completion  of  SAWS  testing, 
a  5.5G-mm  charging  device  was  tested  and  has  been  recommended  for 
approval.  None  of  the  5.56-mm  candidate  rifles  provided  for  charg¬ 
ing  a  magazine  while  loaded  in  the  rifle. 

2.5. 3. 1.3  (C)  Since  a  magazine  of  only  one  capacity  was  furnished 
with  each  tj'pe  caiididate  rifle,  the  effect  of  lesser  or  greater 
capacities  C'  '.Id  not  be  determined.  Factory-packed  or  expendable 
magazines  were  not  furnished  for  test  and  could  not  be  evaluated. 

2.  5.  3, 1.4  (C)  No  .^.iff  iculties  were  experienced  with  the  M14 

magazines  and  S-R  magazines. 

2.5. 3. 1.5  (C)  A  h. gh  incidence  of  bolt  overrides  and  double  feeds 
was  experience^  with  the  XMlGEl  and  A-R.  The  magazine  follower  does 
not  rise  evenly  within  the  magazine  because  the  magazi-ne  spring  slides 
on  the  magazine  base,  occasionally  causing  the  rounc.  to  be  improperly 
indexed  at  the  time  the  bolt  begins  its  forward  movement. 

2. 5. 3. 1.6  (C)  The  condition  described  in  2.5. 3. 1.5  eavl.te'.  to  a 
lesser  degree  with  the  H-R  magazines. 

2.5.3. 1.7  (C)  It  was  discovered  during  testing  that  21  rounds  could 
be  charged  into  M14,  XMloEl,  A-R,  and  H-R  magazines  (20-round  rated 
capacity)  and  that  31  rounds  cc..b..  be  charged  into  the  S-R  magazines. 
No  apparent  adverse  effects  resv;lted  from  overcharging  the  magazines. 
However,  throughout  all  testing,  test  soldiers  were  cautioned  against 
charging  extra  roui'ds  in  all  magazines. 

2.5. 3. 1.8  (C)  Photographs  of  the  candidate  rifle  magazines  appear 
in  Figure  22,  Appenciu  V. 

2.5. 3. 2  (C)  Carbines  (U) 

2. 5. 3. 2.1  (C)  None  of  the  candidate  carbines  possessed  a  magazine 
capacity  for  50  rounds.  The  M14  magazine  capacity  was  20  rounds  and 
the  S-C  and  C-SMG  magazine  capacity  was  30  rounds. 

2.5. 3. 2. 2  (C)  The  Ml4  magazines  locked  firmly  and  easily  into  the 
M14  in  one  operation  frovn  all  firing  positions,  S-C  and  C-SMG 
magazines  seated  easily  in  the  respective  weapons  from  all  firing 
positions,  but  required,  firm  upward  hand  pressure  applied  to  the  base 
of  the  magazines  tc  insure  proper  locking  in  the  test  carbines. 
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2.5. 3.3. 3  (C)  Only  the  M14E2  had  a  multiround  charging  device  for  re¬ 
charging  magazines.  The  device  was  provided  packed  in  the  7.62-mm 
ammunition.  The  magazine  could  be  recharged  in  the  M14E2  from  5- 
round  clips.  The  5.56-mm  ammunition  provided  for  the  test  did  not 
contain  a  multiround  charging  device  and  none  were  provided  for  any 

of  the  5.56-mm  candidate  automatic  rifles.  However,  subsdquent  to 
the  completion  of  SAVTS  testing,  a  5.56-nm  charging  device  was  tested 
and  has  been  recommended  for  approval.  None  of  the  5.56-mm  candidate 
automatic  rifles  provided  for  charging  a  magazine  while  loaded  in  the 
automatic  rifle./ 

2. 5. 3. 3. 4  (C)  Throughout  the  conduct  of  Sub-Test  No  7,  Defense, 

Day  and  Night,  and  Sub-Test  No  8,  Assault,  Day  and  Night,  it  was 
noted  that  long  delays  in  firing  resulted  while  the  firers  changed 
magazines.  This  was  more  pronounced  with  the  M14E2  since  it  had 

a  lesser  magazine  capacity  than  other  weapons. 

2.5. 3. 3.5  (C)  No  factory-packed,  expendable  (discardable)  magazines 
were  available  to  be  tested  with  any  of  the  candidate  automatic  rifles. 

2.5. 3. 3.6  (C)  Photpgraphs  of  the  magazines  appear  in  Figure  23, 

Appendix  V... 

2.5.4  (C)  ANALYSIS  (U) 

2. 5.4.1  (C)  Rifles.  Carbines,  and  Automatic  Rifles  (U) 

2.5.4. 1.1  (C)  With  respect  to  the  minimum  magazine  capacity  of  50 
rounds,  all  of  the  candidatc^weapons  are  unsuitable.  Based  upon  maga¬ 
zine  capacities,  the  30-round  S-R,  S-C,  C-SMG,  S-AR,  and  C-AR  magazines 
are  more  nearly  suitable  than  the  20-round  XM16E1,  H-R,  A-R,  M14, 

and  M14E2  magazines. 

2. 5. 4. 1.2  (C)  All  candidate  weapons  are  suitable  with  fespect  to  their 
capability  for  being  loaded  in  one  operation  from  all  firing  positions. 

A  multiround  charging  device  is  available  for  the  7.62-mm  ammunition; 

a  multiround  charging  device  with  a  10-round  clip  for  5.56-mm  ammuni¬ 
tion  has  been  recommended  for  approval  but  was  not  furnished  for  this 
test. 

2. 5. 4. 1.3  (C)  With  respect  to  maximum  capacity  permitted  by  other 
characteristics,  it  is  believed  that  magazines  of  lesser  capacity  would 
be  undesirable,  and  that  magazines  of  greater  capacities  could  be  used 
satisfactorily  with  each  of  the  candidate  rifles,  carbines,  and  auto¬ 
matic  rifles,  provided  the  magazine  design  is  compatible  with  the  weapon 
and  it  can  be  used  from  all  firing  positions. 

2.5.4. 1.4  (C)  The  lack  of  factory-packed  expendable  magazines  is  not 
a  shortcoming  or  a  deficiency,  but  it  is  the  opinion  of  the  Board  that 
such  magazines  would  be  highly  desirable  for  all  of  the  candidate  rifles, 
carbines,  and  automatic  rifles. 
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2. 5. 4. 1.5  (C)  In  the  opinion  of  the  rifle  and  carbine  test  officers, 

poor  functioning  of  the  XM16E1,  A-R,  H-R,  S-C,  and  C-SMG  magazines 
contributes  to  the  incidence  of  bolt  overrides  and  double  feeds  with 

these  weapons. 

2. 3.4. 2  (C)  Deficiency  of  the  Candidate  Weapons  (U) 

XM16E1,  S-R,  H-R,  A-R,  S-C,  C-SMG,  S-AR,  and  C-AR: 

The  lack  of  a  multiround  charging  device,  which  was  not 
furnished  with  these  candidate  weapons. 

2. 5. 4. 3  (C)  Shortcoming  of  the  Candidate  Weapons  (U) 

For  all  candidate  weapons: 

The'  ladk  iof  a  50-round  minimum  magazine  capacity. 
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2.6  (C)  SUB-TEST  NO  6.  AMMUNITION  AND  PACKAGIl^  (U) 

2.6.1  (C)  OBJECTIVES  (U) 

2 . 6 . 1 . 1  (C)  Rifles.  Carbines,  and  Automatic  Rifles  (U) 

Specific 

Ammunition.  To  determine : (ref  para  4b(4),  Part  1,  App  III): 

a.  Tracer  visibility  under  all  light  conditions. 

b.  Tracer  compatibility  with  night  sighting  devices. 

c.  Tracer  relative  effectiveness  as  a  means  of  target  ranging 
and  target/sector  of  fire  designation. 

d.  Tracer  use  In  the  engagement  of  moving  targets  at  all  ranges 
out  to  1,000  meters. 

e.  The  relative  hit  probability  with  and  without  tracer  (both 
day  and  night) . 

f.  Night  tracer  muzzle  obscuration  effects  on  the  shooter  and 
adjacent  flrers. 

2.6. 1.2  (C)  Machine  Guns  (U) 

Specific 

2.6. 1.2.1  (C)  Ammunition.  To  determine: 

a.  Tracer  visibility  under  all  light  conditions.  (Ref  para  2b(4), 
Part  II,  App  III,) 

b.  Tracer  compatibility  with  night  sighting  devices.  (Ref  para 
2b (4),  Part  II,  App  III.) 

c.  Tracer  effectiveness  as  a  means  of  target  ranging  and  engage- 
rtent  of  moving  ground  targets  at  all  ranges  out  to  1,500  meters,  (Ref 
para  2b(4),  Part  II,  App  III.) 

d.  Night  tracer  muzzle  obscuration  effects  on  firer  and  adjacent 
flrers. (  (Ref  para  2b(4>,  Part  II,  App  III.) 

e.  The  number  of  tracer  rounds  required  per  firer  controlled 
burst  to  proddce  most  effective  results.  (Ref  para  2b(4),  Part  II,  App 
III.) 
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f.  The  relative  hit  probability  with  and  without  tracer  (both 
day  and  night).  (Ref  para  2b(4),  Part  II,  App  III.) 

g.  Availability  and  suitability  of  training  aids  such  as  blank 
awnunition  and  blank  firing  attachments/devlces.  (Ref  para  8,  Part 
II,  App  III.) 

2.6. 1.2.2  (C)  Packaging.  To  evaluate  (ref  para  la (6),  Part  II,  App 

III) ; 


a.  Capacity,  size,  shape,  and  functioning  of  ammunition  con¬ 
tainers  when  firing  from  the  bipod,  sustained  fire  mount,  and  from  hip/ 
shoulder  firing  positions. 

b.  Ease  of  loading,  feeding,  unloading,  and  joining  additional 
ammunition  belts. 

c.  Means  provided  for  recharging  magazines,  if  appropriate. 

2.6.2  (C)  METHOD  (U) 

2 .6. 2.1  (C)  Rifles,  Carbines,  and  Automatic  Rifles  (U) 

2.6.2. 1.1  (C)  Test  soldiers  were  organized  into  10-man  squads  all 
armed  with  either  the  rifle,  carbine,  or  automatic  rifle,  within  each 
SO-man  test  group  (squads  were  matched  insofar  as  possible) .  The 
candidate  rifles,  carbines,  and  automatic  rifles  were  fired  at  station- 
dry  field-type  targets  located  in  the  open  and  partially  concealed,  and 
at  a  moving  target,  using  both  ball  and  tracer  ammunition  under  day¬ 
light  conditions.  The  moving  target  was  located  at  a  range  of  350 
meters.  The  squad  leader  designated  targets  and  sectors  of  fire  by 
the  use  of  ball  and  tracer  fire.  Stationary  targets  were  located 

at  representative  ranges  of  100,  200,  275,  350,  500,  600,  800,  and  1,000 
meters.  Relative  ease  of  designating  targets  and  sectors  of  fire  with 
and  without  tracer  ammunition  was  determined. 

2.6.2. 1.2  (C)  The  compatibility  of  the  tracer  cartridge  with  night 
sighting  devices  v/as  not  determined  .since  night  sighting  devices  were 
not  furnished  for  this  test. 

2ii6.2.:i..3:;  (C)  Night  tracer  muzzle  obscuration  effects  on  the  firer 
and  adjacent  firers  were  determined  during  Sub-Test  No  7,  Defense, 

Day  and  Night,  and  Sub-Test  No  8,  Assault,  Day  and  Night.  Firers 
were  questioned  concerning  effects  of  muzzle  flash  and  difficulties 
encountered  with  realigning  the  muzzle  with  the  target  from  round 
to  round. 

2.6.2. 1.4  (C)  The  relative  hit  probability  with  and  without  tracer 

ammunition  was  determined  by  the  review  and  comparison  of  effective¬ 
ness  obtained  during  Sub-Test  No  7,  Defense,  Day  and  Night;  and  Sub- 
Test  No  8,  Assault,  Day  and  Night. 
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2. 6. 2. 1.5  (C)  Tracer  visibility  under  all  light  conditions  was  deter¬ 
mined  during  the  conduct  of  Sub-Test  No  7,  Defense,  Day  and  Night. 

2.6.2. 1.6  (C)  Tracer  use  against  moving  targets  was  determined  during 
the  condvict  of  Sub-Test  No  7,  Defense,  Day  and  Night. 

2.6.2. 1.7  (C)  Experienced  firers  were  used  to  fire  all  of  the  M14*s, 
XM16El's,  and  S-R's  at  a  range  of  100  meters  using  the  ammunition 
designated  for  the  SAWS  test.  One  hundred  Ml4's,  20  XMlSEl’s,  and 

20  S-R's  were  fired  from  the  sandbag  supported  prone  position  at  a 
Standard  A-Type  target.  A  10-round  shot  group  was  fired  with  each 
rifle.  Warming  rounds  were  fired  prior  to  firing  for  accuracy.  The 
average  extreme  spread  and  average  mean  radius  were  determined  for 
each  rifle.  '  (Ref  41,  App  I.) 

2. 6. 2. 1.8  (C)  Five  M14's  were  selected  at  random  from  the  100  rifles 
being  used  in  this  test  and  were  fired,  using  the  two  lots  of  ammuni¬ 
tion  furnished  for  the  SAWS  tests,  from  a  weapon  cradle  mount  (machine 
rest).  Three  10-round  shot  groups  were  fired  with  each  lot  of  ammu¬ 
nition,  and  a  match  grade  lot  of  ball  ammunition  known  to  be  of  good 
quality.  Extreme  spread  and  mean  radius  for  each  shot  group  were 
computed.  (Ref  41,  App  I.) 

2. 6. 2. 1.9  (C)  Because  of  the  extreme  spreads  resulting  from  the 
firing,  described  in  paragraphs  2. 6. 2. 1.7  and  2. 6.2, 1.8,  the  SAMS  ammu¬ 
nition,  consisting  of  three  lots  of  7. 62 -mm,  M80  (RA  5374,  WRA  22386, 
and  LC  12047);  two  lots  of  7.62-mm,  M198,  duplex  (RA  451  and  RA  452); 
and  one  lot  of  5.56-mm,  M193  (WCC  6089)  ammunition,  was  fired  in  a 
test  barrel  at  a  standard  target  at  a  range  of  100  meters.  Ten-round 
shot  groups  were  fired  at  each  of  three  targets  with  each  lot  of  ammu¬ 
nition.  The  extreme  spread  and  mean  radius  were  computed  for  each 
shot  group.  For  duplex  ammunition,  the  impacts  of  first  and  second 
projectiles  were  identified,  and  a  separate  extreme  spread  and  mean 
radius  was  computed  for  each.  (Ref  Table  6r5.) 

2. 6. 2. 2  (C)  Machine  Guns  (U) 

2. 6.2.2. 1  (C)  During  the  conduct  of  Sub-Test  No  7,  Defense,  Day  and 
Night;  and  Sub-Test  No  8,  Assault,  Day  and  Night,  the  relative  effec¬ 
tiveness  with  and  without  tracer  ammunition  with  the  candidate  machine 
guns  was  determined.  Particular  attention  was  given  to  determining 
the  following: 

a.  Visibility  of  tracer  under  all  light  conditions  encountered 
during  testing. 

b.  Relative  effectiveness  as  a  means  of  target  ranging  out  to 
1,500  meters,  and  engagement  of  moving  ground  targets  at  a  range  of 
350  meters. 
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c.  Night  tracer  muzzle  obscuration  effects  on  the  firer  and 
adjacent  firers. 

2. 6. 2. 2. 2  (C)  During  the  conduct  of  Sub-Test  No  7,  Defense,  Day  and 

Night,  the  relative  effectiveness  with  the  candidate  machine  guns  was 
determined.  \ 

2. 6. 2. 2. 3  (C)  The  suitability  of  blank  ammunition  and  associated  blank 

firing  devices  .l;'or  the  test  mad. line  fii’as  'waa  not  deterruinad  since  no 
].'larik  imimunition  ancl  .no  blank  firing  devices  were  provided 

for  teat. 


2. 6. 2. 2. 4  (C)  The  compatibility  of  the  tracer  cartridge  with  night 
sighting  devices  was  not  determined  since  night  sighting  devices  were 
not  furnished  for  this  test. 

2. 6. 2. 2. 5  (C)  During  the  conduct  of  all  sub-tests,  the  capacity, 
size,  shape,  and  functioning  of  ammunition  containers  for  the  candi¬ 
date  machine  guns  were . evaluated  when  firing  from  the  bipod,  sus¬ 
tained  firs  mount,  and  from  hip/shoulder  firing  positions.  The 
capacity,  size,  and  shape  of  all  containers  were  measured.  Any  mal¬ 
functions  or  stoppages  of  the  candidate  machine  guns  which  could  be 
attributed  to  the  ammunition  containers  or  links  were  recorded. 

2. 6. 2. 2. 6  (C)  During  the  conduct  of  all  sub-tests,  any  difficulties 
encountered  in  loading,  feeding,  unloading,  and  joining  additional 
ammunition  belts  were  recorded, 

2. 6. 2. 2. 7  (C)  The  means  of  recharging  magazines  were  not  evaluated 
since  none  of  the  candidate  machine  guns  were  capable,  of  accepting  a 
magazine. 

2.6.3  (C)  RESULTS  (U) 

2. 6. 3.1  (C)  Rifles  (U) 

2. 6. 3. 1.1  (C)  Test  soldiers  and  test  personnel  stated  that  during 
the  conduct  of  Sub-Test  No  7,  Defense,  Day  and  Night,  the  tracer  was 
visible  under  all  light  conditions  out  to  approximately  800  meters. 

2. 6. 3. 1.2  (C)  Test  soldiers  and  test  personnel  reported  that  tracer 
ammunition  was  much  more  effective  in  designating  targets  and  sectors 
of  fire  .than  the  other  types  of  anrmunition  used.  When  questioned, 
they  stated  that  the  degree  of  feedback  was  significantly  greater  with 
7. 62 -mm  ammunition  than  with  5.56-tnm  ammunition  out  to  800  itieters.  Be¬ 
yond  800  meters  the  degree  of  feedback  with  7. 62 -mm  and  5. 5 6 -mm  ammuni¬ 
tion  diminished  rapidly  to  a  point  of  insignificance. 
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2. 6. 3. 1.3  (G)  The  effect  of  tracer  ammunition  against  the  moving 
target  located  at  350  meters  in  Sub-Test  No  7,  Defense,  Day  and 
Night,  compared  to  the  effect  achieved  with  other  types  of  ammuni¬ 
tion  is  reflected  in  Table  6-1. 

2.6. 3. 1.4  (C)  The  relative  hit  probability  with  and  without  tracer 
(both  day  and  night)  is  reflected  in  Table  6-2.  The  hit  probabilities 
(day  and  night,  semiautomatic  and  automatic)  obtained  in  Sub-Test 

No  7,  Defense,  Day  and  Night-;  and  Sub-Test  No  8,  Assault ,  :Day  : and- Night , 
have  bean  combined  to  obtain  total  values. 

2. 6. 3. 1.5  (C)  Muzzle  obscuration  effects  of  tracer  ammunition  on 
the  firer  and  adjacent  firers  were-  deterriiined'  ^y  queatiohing' the 
firers  in  each  group.  Firers  stated  that  there  was  little  difference 
in  muzzle  obscuration  between  candidate  weapons,  and  that  the  muzzle 
was  not  obscured  by  any  candidate  weapon  firing. 

2. 6. 3. 1.6  (C)  Results  of  prone  sandbag-supported  firing  outlined  in 
paragraph  2. 6. 2. 1,7  are  reflected  in  Table  6--3. 

2.6. 3. 1.7  (C)  Results  of  machine  rest  firing  outlined  in  paragraph 

2.6. 2. 1.8  are  reflected  in  Table  6-4. 

2.6. 3. 1.8  (C)  Results  of  accuracy  test  barrel  firing  described  in 
paragraph  2. 6. 2. 1.9  are  reflected  in  Table  6-5. 

2. 6.3*2  (C)  Carbines  (U) 

2. 6. 3. 2.1  (C)  Test  soldiers  and  test  personnel  stated  that  during 
the  conduct  of  Sub-Test  No  7,  Defense,  Day  and  Night,  the  tracer 
element  was  visible  under  all  light  conditions  out  to  a  distance  of 
approximately  800  meters. 

2. 6. 3. 2. 2  (C)  Test  soldiers  and  test  personnel  reported  that  tracer 
ammunition  was  much  more  effective  in  designating  targets  and  sectors 
of  fire  than  the  other  types  of  ammunition  used.  When  questioned, 
they  stated  that  the  degree  of  feedback  was  significantly  greater 
with  7.62-mm  ammunition  than  with  5.56-mm  ammunition  out  to  800 
meters.  Beyond  800  meters  the  degree  of  feedback  with  7.62-mm  and 
5.56-mm  ammunition  diminished  rapidly  to  a  point  of  insignificance. 

2. 6. 3. 2. 3  (C)  The  effect  of  tracer  ammunition  against  the  moving 
target  located  at  350  meters  in  Sub-Test  No  7,  Defense,  Day -and  Night, 
compared  to  the  effect  achieved  with  other  types  of  ammunition  is  re¬ 
flected  in  Table  6-6. 

2. 6. 3. 2. 4  (C)  The  relative  hit  probability  with  and  without  tracer, 
both  day  and  night,  is  indicated  in  Table  6-7. 


CONRDENXIAL 


94 


CONFIDENTIAL 

TABLE  6-i 

TRACER  GOMPARISOi^.  ■■■  HOVlJ^iG  TARGET  -  350  METERS 

RIFLES 


TGT 

HITS 

TGT 

hits”] 

TGT  HITE 

DITPLEX  1 

WEAPON 

"B" 

\  "1" 

llOft 

^  _ 1 

S/A 

F/A 

S/A 

F/A 

S/A 

1^ 

wm 

mam 

wm 

M14 

21* 

9,8* 

10* 

6.8^ 

11,5* 

7,7* 

— 

10.5* 

XM16E1 

24 

14 

16 

13 

B 

B 

A-R 

12 

4 

16 

7 

-  - 

B 

■ 

Bl 

S-R 

21 

15 

15 

17 

■■1 

HI 

H-R 

0 

7 

18 

7 

-  ■  -••  •  — 

LEGEND:  *  -  Average  of  the  Four  Groups,  B  -  Bali, 

1  -  First  Rrojectile.  T  -  Tracer, 

2  -  Second  Projectil"! 

S/A  -  Semiautomatic  Fire. 

F/A  -  Full  Automatic  Fire, 


TABLE  6-2 


AMyElNITI  ON  COMP  ARI S  O'.'.'J 
RlFi.FS 


WEAPON 

AMMO 

D-A-Y 

N-I-G-H-T 

'com¬ 

bined 

TOTAL 

SEMIAUTOMATIC 

AHTOM-A.TIG 

SEMIAUTOMATIC 

■ 

DEFENSE 

HP 

ASSAULT 

HP 

Dt’.FLNSE 

HP 

DEFENSE 

HP 

ASSAULT 

HP 

M14 

2.9 

2,7 

2  ,4 

8,0 

3,2 

•  1,3 

BB 

S-R 

M193 

2,6 

1.5 

,  2,2 

6,3 

2.2 

0.9 

BB 

XM16E1 

M193 

3,0 

maem 

2,6 

8.0 

3.4 

1,4 

4,8 

H-R 

M193 

2.8 

2,0 

2.5 

1..5 

4.0 

A-R 

M193 

2.9 

2,4 

mm\ 

3,7 

1.3 

5,0 

TOTAL 

n 

39,6 

21,4 

AVERAGE 

(For 

all  types  Ball  Ammun i  t i oii)  7 . 9 

4,3 

12.2 

, 

M14 

BPBB 

2 , 3 

2^4 

7n7 

1.  .4,0 

i.a 

BB 

S-R 

M196 

mnmi 

..  1,7 

...2,1.  ... 

5^ 

iBjnjj 

'BB 

XM16E1 

wsm 

2.  .9 _ 

_  i  _ 

..2.,6.  _  . 

wm 

1.1 

BB 

EHBI 

''BBB 

BBB 

_.  2,2 

_Z-2- 

BB 

A-R 

M196 

mm 

Bm 

_  2.,  8. 

8,2 

IBMSB 

_1.5 

BIB 

TOTAL 

wm 

IBB 

BB 

AVERAGE 

L_ 7.3 

IBM 

IBIi 

BBS 

2.5 

8.4 

[BHBI 

KB 

13.7 
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TABLE  6-3 

PRONE  SANDBAG  SUPPORTED  FIRING  -  100  METERS 
(Measurements  in  Inches) 


WEAPON 

EXTREME 
SPREAD  (AV) 

MEAN 

RADIUS  (AV) 

M14 

(1) 

11.6 

3.7 

XM16E1  (2) 

9.1 

3.1 

S-R 

(2) 

6.8 

2.2 

S-C 

_i2L 

7.1 

2.2 

LEGEND :  AV  -  Average . 

(1)  -  100  Weapoxis  Used. 

(2)  -  20  Weapons  Used. 


TABLE  6-4 

MACHINE  REST  FIRING  -  M14  RIFLES  -  100  METERS 


(Measuremeut.s  ;.in  Inches) 


RIFLE 

NO 

LOT 

NO 

TGT 

NO 

ES 

MR 

RIFLE 

NO 

LOT 

NO 

TGT 

NO 

ES 

MR 

336004 

RA  5374 

1 

10.6 

3.1 

360277 

RA  5374 

1 

2.2 

2 

5.5 

1.8 

2 

10.8 

3.2 

3 

9.5 

3.2 

3 

12.6 

3.0 

336004 

LG  12036 

1 

3.9 

1.2 

360277 

LC  12036 

1 

4.4 

1,6 

• 

2 

3,8 

1.0 

2 

5.6 

1.8 

3 

4.0 

1.2 

3 

6.1 

1.6 

336004 

WRA  22386 

1 

8.2 

2.8 

360277 

WRA  22386 

1 

8.2 

2.5 

2 

10.2 

3.2 

2 

7.2 

3.5 

3 

9.1 

3.1 

3 

6.9 

2.5 

363367 

RA  5374 

1 

13.5 

3.3 

1278406 

RA  5374 

1 

14.1 

2.7 

2 

9.5 

2.2 

2 

7.8 

2.7 

3 

12.2 

3.8 

3 

8.1 

2.2 

363367 

LC  12036 

1 

5.6 

1.8 

1278406 

LC  12036 

1 

6.0 

1.6 

2 

4.2 

1.3 

O 

3.4 

1.1 

3 

3,0 

1.0 

3 

4.8 

1.3 

363367 

WRA  22386 

1 

12.5 

3.2 

1278406 

WRA  22386 

1 

4.9 

2.0 

' 

2 

9.8 

3.3 

2 

5.8 

1.7 

3 

10.0 

3.4 

3 

10.0 

4.7 

355524 

RA  5374 

1 

8.8 

3.1 

2 

7.1 

1.8 

3 

/  •  i 

2.4 

LEGEND:  ES  -  Extreme  Spread. 

355524 

LC  12036 

1 

4.5 

1.4 

MR  -  Mean  Radius 

2 

5.1 

1,5 

3 

4.4 

1.5 

355524 

WRA  22386 

1 

10.3 

3.2 

2 

7.1 

2.2 

3 

10.0 

2.7 
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TABLE  6-5 

.  TEST  BARREL  FIRING  -  SAWS  AMMUNITION 
(Measurements  in  Inches) 


TGT 

TYPE 

EXTREME 

SPREAD 

MEAN  RADIUS 

LOT  NO 

NO 

AMMO 

1 

2 

1 

2 

RA  451 

1 

M198 

6.8 

14.7 

2.1 

6.1 

2 

M198 

5.2 

16.4 

1.8 

6.0 

3 

M198 

6.4 

16.8 

1.3 

7.0 

RA  452 

1 

M198 

3.7 

18.9 

1.2 

7.1 

2 

M198 

4.5 

16.0 

1.4 

7.0 

3 

M198 

4.1 

17.6 

1.1 

8.4 

WCG  6089 

1 

M193 

1.5 

0.6 

2 

M193 

1.8 

0.5 

3 

M193 

1.5 

0.5 

WRA  22386 

1 

M80 

3.3 

1.0 

2 

M80 

3.4 

1.0 

3 

M80 

3.3 

1.0 

RA  5374 

1 

M80 

4.9 

1.5 

2 

M80 

5.1 

1.6 

3 

M80 

4.6 

1.5 

LC  12047 
Match  Ammo 

M80 

1.1 

0.5 

LEGEND:  1  -  First  Projectile. 

2  -  Second  Projectile. 


TABLE  6-6 

TRACER  COMPARISON  -  MOVING  TARGET 
CARBINES 
(350  Meters) 


TARGET 
HITS  (B) 

TARGET 
HITS  (T) 

t;^.rget 

HITS  (DUPLEX) 

TOTAL 

WEAPON 

S/A 

F/A 

S/A 

F/A 

S/A 

F/A 

S/A 

F/A 

M14 

5 

11 

9 

20 

8 

10 

22 

41 

S-C 

3 

15 

t{. 

6 

7 

21 

C-SMG 

4 

5 

4 

16 

8 

21 

LEGEND:  S/A  -  Semiautomatic  Fire,  B-Ball. 

F/A  -  Full  Automatic  Fire.  T-Tracer. 
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TABLE  6-7 

AMMUNITION  COMPARISON 
CARBINES 


WEAPON 

■■ 

DAY 

NIGHT 

B 

SEMIAUTOMATIC 

AUTOMATIC 

mmsBssssmi 

mm 

DEFENSE 

HP 

ASSAULT 

HP 

DEFENSE 

HP 

■ 

DEFENSE 

HP 

ASSAULT 

HP 

M14 

M80 

2.8 

2.3 

1.6 

wsa 

'”^2^5'^“ 

1.1 

3.6 

S-C 

M193 

2.9 

1.4 

1.2 

mm 

2.3 

0.6 

wmM 

C-SMG 

M193 

1.8 

1.4 

1.1 

mm 

1.7 

0.7 

mm 

TOTAL 

16.5  1 

8.9 

AVERAGE 

3.0 

8.5 

f - 

M14 

M62 

2.9 

2.4 

1.8 

nai 

2.8 

1.0 

3.8 

S-C 

M196 

2.1 

1.6 

1.5 

mm\ 

2.4 

0.8 

3.2 

C-SMG 

M196 

2.3 

moEm 

1.4 

BQII 

2.8 

0.6 

mm 

TOTAL 

_ 

17.4 

10.4 

_ 

5.8 

mm 

9.3 

"mu  1m198  1  O  1  iTz  2.3  6.8 

2. 6, 3. 2. 5  (C)  Muzzle  obscuration  effects  of  both  ball  and  tracer  ammu¬ 

nition  upon  the  shooter  and  adjacent  firers  was  determined  by  question¬ 
ing  the  test  firers.  Test  firers  stated  that  the  muzzle  of  the  C-SMG 
was  obscured  whenever  fired,  either  in  the  semiautomatic  or  automatic 
mode  of  fire.  This  obscuration  caused  loss  of  night  vision.  However, 
when  using  tracer  ammunition  it  was  easier  to  adjust  fire  on  target 
through  feedback  than  when  using  ball  ammunition.  There  was  little 
difference  in  muzzle  obscuration  between  other  candidate  weapons.  The 
muzzle  was  obscured  only  when  firing  the  C-SMG. 

2. 6. 3. 3  (C)  Automatic  Rifles  (U) 

2. 6. 3. 3.1  (C)  Test  soldiers  and  test  personnel  stated  that  during 
the  conduct  of  Sub-Test  No  7,  Defense,  Day  and  Night,  the  tracer  was 
visible  under  all  light  conditions  out  to  approximately  800  meters, 

2. 6. 3. 3. 2  (C)  Test  soldiers  and  test  personnel  reported  that  tracer 
ammunition  was  much  more  effective  in  designating  targets  and  sectors 
of  fire  than  the  other  types  of  ammunition  used.  When  questioned,  they 
stated  that  the  degree  of  feedback  was  significantly  greater  with  7.62- 
mm  ammunition  than  with  5.56-mm  ammunition  out  to  800  meters.  Beyond 
800  meters  the  degree  of  feedback  with  7. 62 -mm  and  5.56-mm  ammunition 
diminished  rapidl',  to  a  point  of  insignificance. 
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2. 6. 3. 3. 3  (C)  The  results  of  tracer  firing  against  moving  targets 
are  depicted  in  Table  6-8. 

2. 6. 3. 3. 4  (C)  The  relative  hit  probabilities  with  and  without  tracer 
anspunition,  both  during  the  hours  of  daylight  and  during  the  hours  of 
darkness,  are  depicted  in  Table  6-9. 

2. 6. 3. 3. 5  (C)  Upon  being  questioned,  firers  stated  that  the  muzzle 
flash  of  the  M14E2  firing  M62  cartridges  caused  them  to  lose  their 
night  vision.  They  further  stated  that  this  muzzle  flash  made  it 
difficult  for  them  to  realign  the  muzzle  of  the  M14E2  with  the  target 
after  each  burst. 

2. 6. 3. 4  (C)  Machine  Guns  (U) 

-2. 6. 3. 4.1  (C)  The  tracer  element  of  both  thejCartridg^,.  7»62-nin,  I 

NATO,  Tracer,  M62  (M62) ,  and  the  Cartridge,  5.56-mm,  Tracer,  M196  (M196) ,  j 
was  visible  during  all  light  conditions  encountered.  There  was  no  dis¬ 
cernible  difference  between  the  intensity  of  the  M62  and  M196  tracer 
elements. 

2. 6. 3. 4. 2  I'C)  Test  soldiers  and  test  personnel  reported  that  tracer 
ammunition  was  much  more  effective  in  designating  targets  and  sectors 
of  fire  than  the  other  types  of  ammunition  used.  When  questioned, 
they  stated  that  the  degree  of  feedback  was  significantly  greater  with 
7.62-mm  ammunition  than  with  5.56-mm  lunition  out  to  800  meters.  Be¬ 
yond  800  meters  the  degree  of  feedback  with  7.62-mm  and  5.56-mm  ammuni¬ 
tion  diminished  rapidly  to  a  point  of  insignificance. 

2. 6. 3. 4.3  (G)  The  results  of  engaging  moving  ground  targets  are  con¬ 
tained  in  Table  6-10. 

2. 6. 3. 4. 4  (C)  The  muzzle  blast  from  both  the  M62  and  M196  ammunition 
produced  some  obscuration  effects  on  the  firer  at  night;  however,  the 
effects  were  not  measurable.  There  was  no  significant  difference  be¬ 
tween  the  effects  produced  by  the  M62  and  the  M196. 

2. 6. 3. 4. 5  (G)  The  relative  hit  probability  with  and  without  tracer 
is  reflected  in  Table  6-11. 

2. 6. 3. 4. 6  (G)  The  plastic  bandoleer  for  use  with  the  Gode-S  machine 
guns  was  6.75  x  2.75  x  5.20  inches  in  size  and  had  a  capacity  of  150 
rounds;  of  5.56-mm  linked  ammunition.  The  magazine  assembly  for  use 
with  the  M60  machine  guns  was  8  x  3.5  x  6  inches  in  size  and  had  a 
capacity  for  100  rounds  of  7.62-mm  linked  ammunition.  No  malfunctions 
or  stoppages  were  attributed  to  the  plastic  bandoleer  or  magazine  assem¬ 
bly.  Ammunition  in  the  plastic  bandoleer  had  a  tendency  to  rattle 
against  the  bandoleer  when  carried. 
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TABLE  6-8 

TRACER  COMPARISON  -  MOVING  TARGET  -  350  METERS 
AUTOMATIC  RIFLES 


WEAPON 

TARGET  HITS  | 

1  TARGET  HITS  D1 

JPLEX  1 

11' 

3" 

"T"  1 

1  "1" 

"2" 

TOTAL 

HITS 

S/A 

F/A 

S/A 

F/A 

S/A 

F/A 

S/A 

F/^ 

s/a 

t/A 

M14E2 

23 

6 

13 

1 

1 

8 

4 

3 

5 

11 

C-AR 

28 

9 

13 

16 

- 

- 

- 

- 

- 

-- 

S-AR 

-- 

7 

-- 

32 

- 

- 

- 

- 

- 

-- 

LEGEND:  1  -  First  Projectile.  B  -  Ball. 

2  -  Second  Projectile.  T  -  Tracer. 

S/A  -  Semiautomatic  Fire. 

F/A  -  Full  Automatic  Fire. 


TABLE  6-9 

AMMUNITION  COMPARISON 
AUTOMATIC  RIFLES 


WEAPON 

’mTaeT* 

AMMO 

DAY 

\  NIGHT 

COM- 
’  BINED 
TOTAL 

HIT  PRO] 

3ABILITY 

total 

1  HIT  PROBABILITY 

TOTAL 

DEFENSE 

ASSAULT. 

_DEFENSE 

ASSAULT 

M80 

2.5 

2,8 

5.3 

3.1 

8.5 

C-AR 

M193 

2.0 

2.6 

4.6 

3.8 

2.9 

6.7 

S-AR  . 

M193 

221:' 

2.4 

4.5 

-2.9 

2:4 

5.3 

TOTAL 

6.6 

7.8 

14.^ 

12.1 

8.4 

20.5 

AVERAGE 

*4.8 

11.6 

_ 1 

M14E2 

M62 

2.9 

3.2  _ 

6.1. 

5.5 

3.1 

8.6 

“C^^AR 

M196 

1.9 

2,8 

4.7 . 

4.9 

3.7 

8.6._ 

S-AR 

M196 

3.4 

2.7 

6.1_ 

.  5.3 

3.3 

8.6 

TOTAL. 

8.2 

_ 8.7 

16.9 

15.7 _ 

. m.i _ 

25  ..8 

1  AVERAGE 

1  ■ 

?8.6 

14.2 

- ! 

.  - _ . _ i 

_ _ _ j _ 1 _ _ 

M14E2  IM198 

_ _ 1.1-  _ 1J2 _ 

*  Average  of  a  single  type  of  ammunition. 
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TABLE  6-10 

MOVING  TARGET  -  MACHINE  GUNS 


WEAPON 

TARGET  HITS 

TARGET  HITS 

4  Ball:  1  Tracer 

4  Duplex:'  X  Tracer 

M60  * 

19 

15(1) 

13^^^ 

Code-S 

15 

-- 

-- 

LEGEND:  * 

Average  of  M60-MMG  and  M60  LMG. 

** 

Average  of  S-MMG  and  S-LMG. 

(1) 

First  Projectile. 

(2) 

Second  Projectile. 

TABLE  6-11 

AMMUNITION  COMPARISON 
MACHINE  GUNS 


WEAPON 

A1M^ 

DA  Y . . J 

N  I  GH  T _ 

HIT  PROBABILITY 

HIT  PROBABILITY 

■■ 

■ 

ASSAULT 

sp 

DEFENSE 

ASSAULTi 

M60 

4M80: 

1M62 

2.8 

m 

5.5 

3.0 

n 

Code-S 

4  M1935 
1  M196 

2.8 

2.5 

5.3 

m 

B 

5.8 

■ 

TOTAL 

5.6 

5.2 

10.8 

IIKQH 

BB 

mm 

AVERAGE 

5.4 

r  — ^ 

5.9 

11.3 

M60 

M62 

- 

- 

- 

2. -8 

3.5 

6.3 

Code-S 

M196 

- 

- 

- 

2.6 

3.3 

5.9 

TOTAL 

- 

- 

- 

5.4 

6.8 

tag 

.111111 

jWERAGE 

6.1 

— 

M60 

4  M198': 
1  M193 

2.9 

m 

■ 

3.3 

B 

6.6 

■ 

NOTE:  All  tracer  was  not  fired  during  day  exercises. 
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2. 6. 3. 4. 7  (C)  Approximately  10  percent  of  the  failures  to  feed  with 
Code-S  machine  guns  were  caused  by  links  not  being  ejected,  thus  pre¬ 
venting  the  bolt  from  going  forward  (ref  Sub-Test  No  16,  Durability 
and  Reliability).  No  difficulties  were  encountered  in  loading,  un¬ 
loading,  and  joining  additional  ammunition  belts. 

2.6.4  (C)  ANALYSIS  (U) 

2. 6.4.1  (C)  Rifles.  Carbines,  and  Automatic  Rifles  (U) 

2.6.4. 1.1  (C)  Tracer  elements  of  both  7. 62 -mm  and  5.56-mm  tracer 
ammunition  are  satisfactorily  visible  under  all  light  conditions, 

2. 6. 4. 1.2  (C)  Tracer  ammunition  is  significantly  more  effective  as 
a  means  of  target  ranging  and  target/sector  of  fire  designation  than 
ball  and  duplex  ammunition.  The  7. 62 -mm  ball  and  duplex  ammunition 
provides  more  impact  feedback  than  5.56-mm  ammunition. 

2. 6. 4. 1.3  (C)  There  was  an  insufficient  number  of  hits  on  the  moving 
target  on  which  to  base  a  valid  conclusion  as  to  the  comparative  effec 
tiveness  of  tracer  ammunition. 

2.6.4. 1.4  (C)  With  respect  to  relative  hit  probability  x^ith  and 
without  tracer  (day  and  night) ,  tracer  ammunition  is  more  effective 
at  night  than  other  types  of  ammunition  used  (ref  Tables  7-3,  7-7, 
7-11).  However,  there  is  a  significant  increase  in  hit  capability 
during  daylight  with  duplex  ammunition  at  the  shorter  ranges  (ref 
Charts  7-1  to  7-5;  7-8  to  7-11;  7-17  to  7-19;  7-24  and  7-25;  7-33  to 
7-35;  7-43  to  7-46;  7-56  and  7-57;  7-63  to  7-68). 

2.6.4. 1.5  (C)  All  of  the  candidate  weapons  were  satisfactory  with 
respect  to  night  muzzle  obscuration  effects  on  the  test  soldiers,  ex¬ 
cept  the  C-SMG  firing  both  ball  and  tracer  ammunition,  and  the  M14E2 
firing  tracer  ammunition.  Additional  testing  indicates  the  use  of 
CR  propellant  in  5.56-mm  ball  ammunition  reduces  the  muzzle  flash  of 
the  C-SMG  (ref  Sub-Test  No  11,  Signature  Characteristics;  and  Sub-Test 
No  19,  Human  Factors  Engineering), 

2. 6. 4. 2  (C)  Machine  Guns  (U) 

2. 6. 4. 2.1  (C)  Tracer  elements  of  both  7.62-mm  and  5.56-mm  tracer 
ammunition  are  satisfactorily  visible  under  all  light  conditions. 

2. 6. 4. 2. 2  (C)  Tracer  ammunition  is  significantly  more  effective  as 
a  means  of  target  ranging  and  target/sector  of  fire  designation  than 
ball  and  duplex  ammunition.  The  7.62-mm  ball  and  duplex  ammunition 
provides  more  impact  feedback  than  5.56-ram  ammunition. 
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2. 6. 4. 2. 3  (C)  There  was  an  insufficient  number  of  hits  on  the  moving 
target  on  which  to  base  a  valid  conclusion  as  to  the  effectiveness  of 
tracer  ammunition. 

2. 6. ft. 2. 4  (G)  There  is  no  significant  difference  between  candidate 

machine  guns  or  types  of  tracer  ammunition  used  with  respect  to  muzzle 
obscuration  effects  on  the  firer  and  adjacent  firers. 

2. 6. 4. 2. 5  (C)  The  nvimber  of  tracer  rounds  per  firer-*contrblled  burst 
to  produce  most  effective  results  was  not  determined;  however,  in  the 
opinion  of  the  test  officer,  one  tracer  round  per  burst  was  needed 
for  target  ranging,  particularly  at  longer  ranges. 

2. 6. 4. 2. 6  (C)  With  respect  to  relative  hit  probability,  with  and 
without  tracer  (day  and  night) ,  all  tracer  ammunition  was  not  fired 
during  the  day  exercises  and  all  ball  was  not  fired  during  either 
exercises.  There  was  a  significant  increase  in  hit  capability  vlth 
4  duplex~l  tracer  ammunition  mix  at  the  shorter  ranges  (ref  Charts 
7-71  to  7-73,  and  7-7$. 

2. 6. 4. 2. 7  (C)  The  plastic  bandoleer  for  use  with  Code-S  maghine  guns 
and  the  magazine  assembly  for  use  with  M60  machine  guns  were  satis¬ 
factory  with  respect  to  capacity,  size,  shape,  and  functioning  when 
firing  from  the  bipod  sustained  fire  mount,  and  from  hip /shoulder 
firing  positions.  The  plastic  bandoleer  was  smaller  than  the  H&O  maga¬ 
zine  assembly  but  had  a  larger  capacity  due  to  the  smaller  size  of 

5. 5 6 -mm  ammunition. 

2. 6. 4. 2. 8  (C)  The  ease  of  loading,  feeding,  unloading,  and  Joining 
additional  ammunition  was  satisfactory  and  comparable  with  both  7.62-iniii 
and  5.S6-mm  ammunition, 

2. 6. 4. 3  (C)  Deficiency  of  the  Candidate  Weapon  (U) 

C-SMG: 

Excessive  muzzle  flash  with  ball  and  tracer  ammunition. 

2. 6. 4. 4  (C)  Shortcoming  of  the  Candidate  Weapon  (U) 

M14E2 : 

Excessive  muzzle  flash  with  tracer  ammunition. 
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2.7  (C)  SUB-TEST  NO  7.  DEFENSE.  MY  AND  NIGHT  (U) 

2.7.1  (C)  OBJECTIVES  (U) 

2. 7. 1.1  (C)  Rifles,  Carbines,  and  Automatic  Rifles  (U) 

Specific 

2. 7. 1.1.1  (C)  To  determine  (ref  para  4b(6)(c),  Part  App  III); 

■ai.-  Effects  against  targets  in  tactical  disposition  (concealed 
and  in  emplacements)  at  all  ranges  out  to  1,000  meters, 

b.  Effectiveness  of  area  or  suppressive  fire  at  the  longer 
ranges,  600  to  1,000  meters. 

c. .  Effects  of  engagement  of  stationary  and  moving  ground  tar¬ 
gets  out  to  ranges  of  1,000  meters. 

d.  Effectiveness  in  terms  of  hits  per  rounds  fired,  pounds 
of  ammuuition/v;eapon,  trigger  pulls,  unit  of  time,  modes  of  fire, 
rates  of  fire,  and  types  of  ammunition  used. 

2. 7. 1.1. 2  (C)  To  evaluate  the  effects  of  feedback  fire  adjustment 
information  from  bullet  strike  in  the  target  area  (ref  para  4b(6)(f), 
Part  1,  App  III). 

2. 7. 1.2  (C)  Machine  Guns  (U) 

Specific 

2. 7. 1.2.1  (C)  To  determine  the  relative  effectiveness  and  accuracy 
of  the  candidate  machine  guns  against  the  following  types  of  target 
situations  ('ref  para  2bX6),  part,  II,  Ajip  'ITI) : 

a.  Day  and  night  defense  targets  in  tactical  disposition  (con¬ 
cealed  and  in  emplacements)  at  ranges  out  to  1,500  meters. 

b.  Area  targets  and  area  suppressive  fires  at  the  longer 
ranges  (beyond  500  meters) . 

c.  The  engagement  of  moving  ground  targets  at  ranges  out  to 
1,500  meters. 

2. 7. 1.2. 2  (C)  To  evaluate  the  effects  of  feedback  fire  adjustment 
information  from  bullet  strike  in  the  target  area. 
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2.7.2  (G)  METHOD  (U) 

2.7o2ol  (G)  Rifles  and  Carbines  (U) 

2, 7. 2. Id  (C)  Test  soldiers  were  organized  into  lO-man  squads 
armed  either  with  the  rifle  or  carbine  within  each  30-inan  test 
group  (squads  were  matched  insofar  as  possible).  The  candidate 
rifles  or  carbines  were  fired  by  the  three  squads  over  a  represent¬ 
ative  day  defense  type  course  containing  short  exposure  time  (pop-up) 
targets  arranged  in  various  formations  and  placed  at  various  ranges 
out  to  1,000  meters;  targets  concealed  and  emplaced  at  various  ranges 
cut  to  1,000  meters;  and  a  moving  target.  Short  exposure  time  targets 
were  grouped  in  realistic  personnel- type  formations  located  at  ranges 
of  100,  200,  275,  350,  500,  600,  800,  and  1,000  meters.  Targets  at 
200,  275,  350,  and  500  meters  were  programmed  for  an  exposure  time  of 
6  seconds.  The  100-meter  targets  were  programmed  for  an  exposure  time 
of  4  seconds.  A  moving  personnel- type  target  was  located  at  a  range 
of  350  meters  which  was  programmed  to  appear  when  the  personnel- type 
formation  targets  were  presented  at  350  meters.  The  targets  at  600, 
800,  and  1,000  meters  were  stationary  ”M*'-type  targets.  A  linear 
personnel  target  wli.h  witness  panels  was  located  at  500  and  600  meters. 
The  course  was  fired  using  ball,  tracer,  and  duplex  ammunition  in  the 
semiautomatic  and  full  automatic  modes  of  fire.  Exposure  time  of 
targets,  rounds  fired,  times  to  fire,  targets  hit,  and  target  hits 
were  recorded.  Relative  effectiveness  of  each  type  candidate  rifle 
and  carbine  was  determined  against  each  type  target  (personnel  grouped, 
targets  moving)  in  terms  of  hit  capability,  hit  probability,  and 
percent  of  targets  hit.  During  this  and  other  sub-tests,  the  degree 
of  feedback  was  observed  with  each  type  ammunition.  The  .effect  of 
suppressive  fire  was  recorded  by  the  number  of  hits  within  the  target 
area  (on  witness  panels)  of  the  linear  personnel  targets  (Figures 
4  and  5,  Appendix  VII) . 

2.7,2.1o2  (C)  Effectiveness  in  hits  per  trigger  pull  in  the  auto¬ 

matic  mode  of  fire  could  not  be  determined  because  the  instrumentation 
did  not  have  the  capability  of  recording  the  number  of  rounds  per 
firer  in  each  burst, 

2. 7. 2. 1.3  (C)  A  squad  night  defensive  exercise  was  conducted  with 
squads  organized  as  described  in  paragraph  2. 7. 2, 1.1.  Personnel- type 
short  exposure  time  targets  were  utilized.  Targets  were  programmed 
for  equal  exposure  time  for  each  rifle  and  carbine  sViUad.  Target 
hits,  targets  hit,  and  rounds  fired  were  recorded.  Hit  capability, 
hit  probability,  and  percent  of  targets  hit  were  computed  and 
compared  (Figure  6,  Appendix  VII) . 

2. 7. 2. 1.4  (C)  Test  soldiers  were  questioned  concerning  night  tracer 
muzzle  obscuration  effects  on  the  firer,  and  adjacent-  firers,  with  the 
candidate  rifles  and  carbines. 
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2.1 .1.2  (C)  Automatic  Rifles  (U) 

2. 7. 2. 2.1  (C)  Test  soldiers  were  organized  into  pairs  for  employ¬ 
ment  similar  to  that  in  a  rifle  squad,  and  the  candidate  automat¬ 
ic  .rifles.  were  fired  over  the  day  defense  course  described  in 
paragraph  2.7.2. 1.1.  The  course  was  fired  using  ball,  tracer,  and 
duplex  ammunition  in  the  automatic  and  semiautomatic  modes  from  the 
bipod.  Target  exposure  time,  rounds  fired,  times  to  fire  on  each 
target,  target  hits,  targets  hit,  and  trigger  pulls  were  recorded 
for  each  firer.  Relative  effectiveness  against  each  typee  target 
(personnel  grouped,  targets  emplaced,  targets  moving)  in  terms  of 
hit  capability,  hit  probability,  and  percent  of  targets  hit  was 
determined.  The  degree  of  feedback  was  observed  with  each  type  ammu¬ 
nition.  The  effect  of  suppressive  fire  was  recorded  by  the  number  of 
hits  within  the  target  area  (on  witness  panels)  of  the  linear  person¬ 
nel  targets . 

2.1 .2.2.2  (C)  A  night  defensive  exercise  was  conducted  employing 
the  candidate  automatic  rifles  as  they  are  presently  employed  in 
the  rifle  squad.  Personnel- type,  short  exposure  time  targets  were 
utilized.  Targets  were  programmed  for  equal  exposure  time  for  each 
candidate  automatic  rifle 4  Target  hits,  targets  hit,  rounds  fired, 
and  trigger  pulls  were  recorded.  Hit  capability,  hit  probability, 
and  percent  of  targets  hit  were  computed  and  compared  (Figure  6, 
Appendix  VII) . 

2. 7. 2. 2. 3  (C)  The  10  test  soldiers,  organized  as  a  10-man  squad, 
fired  the  candidate  automatic  rifles  over  the  day  defense  course, 
using  the  semiautomatic  and  the  automatic  modes  of  fire,  to  provide 
a  basis  of  comparison  with  the  rifle  candidates  (Figures  4  and  5, 
Appendix  VII) . 

2. 7. 2. 2. 4  (C)  Test  soldiers  were  questioned  concerning  night  tracer 
muzzle  obscuration  effects  on  the  firer  and  adjacent  firers  with 

all  the  candidate  automatic  rifles, 

2. 7. 2. 3  (C)  Machine  Guns  (U) 

2. 7. 2. 3.1  (G)  Ten  test  soldiers,  firing  in  pairs,  fired  the  candidate 
machine  guns  over  the  day  defense  course  described  in  paragraph 

2. 7. 2. 1.1,  using  a  4-1  mix  of  ball  and  tracer,  and  a  4-1  mix  of 
duplex  and  tracer  ammunition.  The  sequence  of  firing  was  counter¬ 
balanced  with  that  of  the  automatic  rifles,  and  the  same  types  of 
data  were  collected, 

2. 7. 2. 3. 2  (G)  Upon  completion  of  the  day  defense  exercise,  each 
test  soldier  prepared  range  cards  using  the  targets  at  200,  275, 

500,  and  600  meters  on  the  day  defense  course  as  reference  points. 
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During  the  hours  of  darkness  the  test  soldiers,  firing  in  pairs, 
engaged  these  targets  using  the  techniques  of  predetermined  fire. 
Fifty  rounds  edch  of  tracer,  4-1  mix  of  ball  and  tracer,  and  4-1 
mix  of  duplex  and  tracer  ammunition  were  used.  In  addition  to  the 
same  data  recorded  during  the  day  defense  exercise,  the  time  to 
shift  from  one  target  to  another  was  recorded. 

2. 7. 2. 3. 3  (C)  The  exercise  described  in  paragraph  2. 7. 2. 3, 2  was 
repeated  using  4-1  mix  of  ball  and  tracer  ammunition  under  condi- 
itlons  of  artificial  illumination,  except  that  test  soldiers  did  not 
use  the  predetermined  fire  techniques,  but  attempted  to  aim  and  fire 
using  the  Integral  machine  gun  sights. 

2. 7. 2. 3. 4  (C)  During  the  conduct  of  this  sub- test,  specific  atten¬ 
tion  was  given  to  determining  the  following: 

a.  Machine;  gun  signature  characteristics  (smoke,  fla/lh,  blast, 
and  reflection) . 

b.  Capability  to  align  on  the  target  using  artificial  illum¬ 
ination. 

c.  Visibility  of  trace  of  tracer  ammunition. 

d.  Relative  effectiveness  of  tracer  ammunition  as  a  means  of 
target  ranging. 

e.  Night  tracer  muzzle  obscuration  effects  on  the  firer  and 
adjacent  firers. 

f.  Effects  of  feedback  from  bullet  strike  In  the  target  area 
on  the  firer 's  ability  to  adjust  fire, 

2.7.3  (C)  RESULTS  (U) 

2. 7. 3.1  (C)  Rifles  (U) 

2. 7. 3. 1.1  (C)  The  relative  effectiveness  of  the  bandidate  rifles 
against  targets  in  tactical  disposition  in  the  day  d.e£ense  In  terms 
of  hits/ rounds  fired,  pounds  of  ammunition/ weapon,  unit  of  time, 
modes  of  fire,  existing  rates  of  fire,  trigger  pulls  (semiautomatic), 
and  types  of  ammunition  is  reflected  in  Tables  7-1  and  7-2.  Detailed 
results  by  range  are  indicated  in  Charts  7-1  through  7-14,  Appendix 
II. 
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LEGEND:  HC  -  Hit  Capability  H/PD  -  Hits/Pound  of  Ammunition 

HP  “  Hit  Probability  H/S  -  Hits/ Second  of  Firing  Time/ Squad 

*  -  Based  on  four  groups  of  Ml4's.  PTH  -  Percent  Targets  Hit 


CONRDENTIN. 

2. 7. 3. 1.2  (C)  The  relative  effectiveness  of  the  candidate  rifles 

in  the  night  defense  is  indicated  in  Table  7-3. 


TABLE  7-3 

NIGHT  DEFENSE,  SEMIAUTOMATIC  FIRE  --  RIFLES 


— 

RANGE  (Me 

,ters) 

zm 

20 

40 

Both  Rai 

iges 

WEAPON 

AMMO 

HC 

HP 

PTH 

HG 

HP 

PTu 

HC 

HP 

PTH 

M14 

M80 

22.6 

4.1 

71.9 

5.5 

2.3 

45.0 

13.6 

3.2 

59.3 

M62 

48.5 

5.6 

91.1 

16.5 

2.9 

56.9 

31.9 

4.0 

75.0 

Ml  98 

34.8 

■1 

69.4 

9.9 

2.2 

44.2 

22.3 

HU 

57.5 

J-R 

M193 

18.1 

3.0 

79.9 

3.0 

n 

37.0 

10.9 

IH 

59.5 

M196 

45.9 

■1 

83.3 

17.2 

n 

44.4 

25.3 

64.8 

XM16E1 

M193 

32.8 

4.8 

83.3 

m 

n 

40.7 

19.1 

Hi 

63.0 

M196 

5.0 

89.9 

19.6 

2.2 

44.4 

34.9 

3.6 

68.3 

— 

H-R 

M193 

15.9 

■ 

59.9 

5.6 

RH 

29,6 

10.8 

45.5 

M196 

58.8 

m 

79.9 

22,9 

3.6 

66.6 

40.9 

HH 

73.5 

A-R 

M193 

32.2 

5.2 

83  3 

8.1 

2.4 

47.6 

19.5 

3.7 

66  7 

M196 

75.4 

5.6 

87.5 

25.6 

2.9 

57.1 

48.9 

4.2 

73.3 

LEGENI 

):  HC 

-  Hit 

Capability 

HP  -  Hit  Probability 
PTH  -  Percent  of  Targets  Hit 


2. 7. 3. 1.3  (C)  The  relative  effectiveness  of  the  candidate  rifles 
against  a  moving  target  is  indicated  in  Table  7-4. 

2. 7. 3. 1.4  (C)  A  suninary  of  results  with  respect  to  suppressive 
fire  is  indicated  in  Charts  7-15  and  7-16,  Appendix  II. 
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TABLE  7-4 

MOVING  TARGET  --  RIFLES 
(350  Meters) 


WEAPON 

AMMO 

TARGET  HITS* 

SEMIAUTOMATIC 

AUTOMATIC 

M14** 

M80 

21.0 

9.8 

M62 

10.0 

6.8 

M198 

23.3 

10.5 

S-R 

M193 

21 

15 

M196 

15 

17 

XM16E1 

M193 

24 

14 

M196 

16 

13 

H-R 

M193 

0 

7 

M196 

18 

7 

A-R 

M193 

12 

4 

M196 

16 

7 

LEGEND:  *  Total  of  Group  of  Firers 

**  Ap.  average  of  the  four  groups  is  listed 
for  the  Ml 4. 


2. 7. 3. 1.5  (C)  When  questioned,  test  soldiers  stated  that  the 
degree  of  feedback  was  significantly  greater  with  7.62-nmi  ananu- 
nition  than  with  5.56-iiim  ammunition  out  to  800  meters.  Beyond 
800  meters  the  degree  of  feedback  with  7.62-mm  and  5.56-mm  ammu¬ 
nition  dimi:'-*  «!bed  rapidly  to  a  point  of  insignificance, 

2. 7. 3. 1.6  (G)  When  questioned  concerning  night  tracer  muzzle 
obscuration  effects,  the  test  soldiers  stated  that  there  was  no 
difficulty  experienced  with  muzzle  obscuration  with  any  of  the 
candidate  rifles. 
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2. 7. 3. 2  (C)  Carbines  (U) 

2. 7. 3. 2.1  (C)  The  relative  effectiveness  of  the  candidate  carbines 
against  targets  in  tactical  disposition  in  the  day  defense  in  terms  of 
hits  per  rounds  fired,  pounds  of  ammunition  per  weapon,  unit  of  time, 
modes  of  fire,  existing  rates  of  fire,  trigger  pulls  (semiautomatic), 
and  types  of  ammunition  is  indicated  in  Tables  7-5  and  7-6,  Detailed 
results  by  range  are  indicated  in  Charts  7-17  through  7-30,  Appendix 
II. 

2. 7. 3. 2. 2  (C)  The  relative  effectiveness  of  the  candidate  carbines 
in  the  night  defense  is  indi.Cated  in  Table  7-7.  However,  it  must  be 
noted  that  firing  occurred  under  three  quarters  to  full  moon  condi¬ 
tions  on  a  clear  night. 

2. 7. 3. 2. 3  (G)  The  relative  effectiveness  of  the  candidate  carbines 
against  a  moving  target  is  indicated  in  Table  7-8. 

2. 7. 3. 2. 4  (C)  A  summary  of  results  with  respect  to  suppressive  fire 
is  indicated  in  Charts  7-31  and  7-32,  Appendix  II. 

2. 7. 3. 2. 5  (C)  When  questioned  as  to  the  degree  of  feedback,  the  test 
soldiers'  statements  were  as  indicated  in  paragraph  2.7.3. 1.5. 

2. 7. 3. 2. 6  (C)  When  questioned  concerning  night  tracer  muzzle  obscu¬ 

ration  effects,  the  test  soldiers  stated  that  no  difficulty  was  ex¬ 
perienced  with  any  of  the  candidate  carbines  except  the  C-SMG,  which 
produced  more  muzzle  flash  and  resulting  muzzle  obscuration.  However, 
the  tracer  feedback  was  sufficient  for  the  firer  to  identify  the 
targets  in  the  target  area  and  to  overcome  the  effects  of  muzzle  flash 
by  adjusting  fire  through  feedback  from'  the  target  atea'  (see  -  ' 

Sub-Test  11,  Signature  Characteristics;  and  Sub-Test  8,  Assault). 

2. 7. 3. 3  (C)  Automatic  Rifles  (U) 

2. 7. 3. 3.1  (C)  The  relative  effectiveness  of  the  candidate  automat¬ 
ic., rifles  against  targets  in  tactical  disposition  in  the  day  defense 
in  terms  of  hits/rounds  fired,  pounds  of  ammunition/weapon,  unit  of 
time,  modes  of  fire,  existing  rates  of  fire,  trigger  pulls  (automatic 
fire),  and  types  of  ammunition  is  indicated  in  Tables  7-9  and  7-10. 
Detailed  results  by  range  are  indicated  in  Charts  7-33  through  7-52, 
Appendix  II. 

2. 7. 3. 3. 2  (C)  The  relative  effectiveness  of  the  candidate  automat¬ 
ic  rifles,  in  the  night  defense  is  indicated  in  Table  7-11. 

2. 7. 3. 3. 3  (C)  The  results  of  firing  the  candidate  automatic  rifles 
against  a  moving  target  are  indicated  in  Table  7—12. 
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MY  DEFENSE  —  CARBINES 
AUTOMATIC  FIRE,  SUMMARY  OF  ALL  RANGES 
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TABLE  7-7 

NIGHT  DEFENSE,  SEMIAUTOMATIC  FIRE  --  CARBINES 


RANGE 

(Meters) 

20 

40 

BOTH  RA 

NGES 

WEAPON 

AMMO 

HG 

HP 

PTH 

HC 

HP 

PTH 

HC 

PTH 

M14 

M80 

46.0 

2.8 

76.7 

18.0 

2.1 

63.0 

32.0 

2.5 

70.2 

M62 

51.7 

3.2 

86.7 

23.2 

2.3 

70.4 

37.5 

2.8 

78.9 

M198 

71.5 

2.7 

73.3 

45.7 

2.3 

70.4 

58.6 

2.5 

71.9 

S-C 

M193 

30.2 

2.6 

70.0 

15.8 

2.0 

59.2 

23.0 

2;3 

64.9 

M196 

60.7 

2.7 

73.3 

26.9 

63.0 

43.8 

2.4 

68.4 

C-SMG 

M193 

21.4 

B 

53.3 

5.2 

44.4 

13.3 

1.7 

49.1 

M196 

60.6 

B 

93.3 

63.0 

47.2 

2.8 

78.9 

LEGEND:  HC  -  Hit  Capability. 

HP  -  Hit  Probability. 

PTH  -  Percent  of  Targets  Hit. 


TABLE  7-8 


MOVING  TARGET,  CARBINES 
(350  Meters) 


WEAPON 

AMMUNITION 

TARGET  HITS* 

SEMIAUTOMATIC 

AUTOMATIC 

M14 

M80 

5 

11 

M62 

9 

20 

M198 

8 

10 

S-C 

M193 

3 

15 

M196 

4 

6 

C-SMG 

M193 

4 

5 

M196 

4 

16  ^ 

*  Total  of  Group  of  firers. 
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TABLE  7-10 

DAY  DEFENSE  -  AUTOMATIC  RIFLES  -  SEMIAUTOMATIC  FIRE-  SUMMARY  OF  ALL  RANGES 

(Average  of  Five  Pairs) 


LEGEND;  HC  -  Hit  Capability. 

HP  -  Hit  Probability. 

PTH  -  Percent  of  Targets  Hit. 

H/PD  -  Hits /Pound  of  Ammunition. 

H/S  -  Hits/Second  of  Firing  Time/Individual. 


TABLE  7-11 

NIGHT  DEFENSE  -  AUTOMATIC  RIFLES 
AUTOMATIC  FIRE 
(Average  of  Five  Pairs) 


I  WEAPON 

AMMO 

i  RANGE  ( 

Meters) _ 

I 

BOTH  RANGES 

20 

40 

1  1 

HC 

HP 

PTH 

HC 

HP 

HC  "  I  HP  '  PTH 

M14E2 

M80 

M62 

M198 

23.8 

24.6 

41.4 

7.6 

7.2 

7.4 

76.0 

72.0 

74.0 

7.0, 

7.6 

10.6  ^ 

3.2 

1  3.8 : 
3.0 

1  ' 

53.3 

;  63.3 

50.0 

15.4  i  5.4  ;  64.7 
16.1  5.5  67.7 

26.0  5.2  .  62.0 

! - 

!  C-AR 

M193 

17.2 

5.8 

58.0 

1 

5.2 

;  1-8 ' 

30.0 

:  .1 

11.2  3.8  44.0 

. 

M196 

31.0 

7.6 

76.0 

7.4 

2.2 

1 

36.7 

1 

19.2  4.9  '  56.4 

1  1 _ , _ ; 

I - 

:  S-AR 

M193 

13.8 

4.6 

46.0 

1 

2.6i 

1 

1.2 

20.0 

i  8.2  ,  2.9  ,  33.0  : 

1  1 

1 _ -J 

M196 

57.2 

8.8 

88.0 

3.2 

i.8 

30.0 

,  30.2  5.3  .  59.0  i 

1 _ -J - 1 

LEGEND:  HC  -  Hit  Capability. 

HP  -  Hit  Probability. 

PTH  -  Percent  of  Targets  Hit. 
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TABLE  7-12 

AUTOMATIC  RIFLES  -  MOVING  TARGET  -  350  METERS 


TARGET 

HITS  * 

JJEAP^ 

AMMO 

SEMIAUTOMATIC 

AUTOMATIC 

M14E2 

M80 

23 

6 

M62 

13 

1 

M198 

5 

11 

C-AR 

M193 

28 

9 

M196 

13 

16 

S-AR 

M193 

7 

M196 

-- 

32  .| 

2. 7. 3. 3.4  (C)  A  summary  of  results  of  suppressive  fire  of  the  candi¬ 
date  automatic  rifles  is  indicated  in  Charts  7-53  and  7-54,  Appendix  II. 

2. 7. 3. 3. 5  (C)  The  relative  effectiveness  of  the  candidate  automatic  ’  ■ 
rifles  employed  by  all  the  members  of  a  rifle  squad  for  both  automatic 
and  semiautomatic  fire  to  provide  a  basis  of  comparison  with  the  c.dndir 
date  trifles,  and  carbines. is  indicated  in  Tables  7-13  and  7-14.  Detailed 
results  by  range  are  indicated  in  Charts  7-55  through  7-70,  Appendix  II. 

2. 7. 3. 3. 6  (C)  When  questioned  as  to  the  degree  of  feedback,  the  test 
soldiers'  statements  were  as  indicated  in  paragraph  2,7,3. 1.5. 

2. 7. 3, 4  (C)  Machine  Guns  (U) 

2. 7. 3. 4.1  (C)  The  relative  effectiveness  of  the  candidate  .machine,  guns 
against  targets  in  tactical  disposition  in  the  day  defense  in  terms  of 
hits/rounds  fired,  pounds  of  ammunit ion /weapon,  unit  of  time,  modes  of 
fire,  existing  rates  of  fire,  trigger  pulls  (automatic  fire),  and  types 
of  ammunition  is  depicted  in  Table  7-9.  Detailed  results  by  range  are 
reflected  in  Charts  7-71  through  7-80,  Appendix  II. 

2. 7. 3. 4. 2  (C)  The  relative  effectiveness  of  the  candidate  machine  guns 
with  respect  to  predetermined  fire  at  night  is  indicated  in  Table  7-15. 
Detailed  results  by  range  are  indicated  in  Chart  7-81,  Appendix  II, 

2. 7. 3. 4. 3  (C)  The  relative  effectiveness  of  the  candidate  tnachine  guns 
with  respect  to  illuminated  fire  at  night  is  indicated  in  Table  7-16. 
Detailed  results  by  range  are  indicated  in  Chart  7-82,  Appendix  II. 

2. 7. 3. 4. 4  • (C)  The  relative  effectiveness  of  the  candidate  machine  guns 
against  a  moving  target  is  indicated  in  Table  7-17. 
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TABLE  7-13 

DAY  DEFENSE  -  AUTOMATIC  RIFLES  -  AUTOMATIC  FIRE  -  SUMMARY  OF  ALL  RANGES 

(Squad  Exercise) 


WEAPON 

AMMO 

RDS 

FIRED 

TGT 

HITS 

HC 

TGTS 

HIT 

HP 

PTH 

H/PD 

H/S  - 
(Per  Squad) 

M14E2 

M80 

1157 

80 

6.9 

29 

2.5 

50.0 

1.3 

1.5 

M62 

1255 

79 

6.3 

37 

2.9 

63.8 

1.2 

1.5 

M198 

1200 

141 

11.8 

_ _ 

39 

3.2 

67.2 

2.1 

2.6 

C-AR 

M193 

1810 

152 

1^9 

37 

2.0 

63.8 

3.3 

2.8 

M196 

1768 

137 

m 

33 

1.9 

56.9 

3.1 

2.5 

S-AR 

Ml  93 

1781 

130 

7.3 

37 

2.1 

63.8 

2.8 

2.3 

Ml  96 

1240 

183 

14.8 

42 

3.4 

72.4 

5.9 

3.4 

LEGEND:  HC  -  Hit  Capability. 

HP  -  Hit  Probability. 

PTH  -  Percent  of  Targets  Hit. 

H/PD  -  Hits/Pound  Atonunitlon. 

H/S  -  Hits/Second  of  Firing  Time/Squad, 


TABLE  7-14 

DAY  DEFENSE  -  AUTOMATIC  RIFLES  -  SEMIAUTOMATIC  FIRE  -  SUMMARY  OF  ALL  RANGES 

(Squad  Exercise) 


WEAPON 

AMMO 

RDS 

FIRED 

TGT 

HITS 

HC 

TGTS 

HIT 

HP 

PTH 

H/PD 

H/S 

(Per  Squad) 

M14E2 

M80 

849 

81 

9.5 

33 

3.9 

56.9 

1.8 

1.5 

M62 

777 

102 

13.1 

38 

4.9 

65.5 

2.5 

1.9 

M198 

714 

103 

14.4 

37 

5.2 

63.8 

2.5 

1.9 

C-AR 

M193 

982 

86 

8.8 

37 

3.8 

63.8 

3.4 

1.6 

M196 

1040 

165 

36 

3.5 

62.1 

6.3 

3.1 

LEGEND:  HC  -  Hit  Capability. 

HP  -  Hit  Probability. 

PTH  -  Percent  of  Targets  Hit. 

H/PD  -  Hits /Pound  of  Ammunition, 

H/S  -  Hits/Second  of  Firing  Time/Squad. 
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TABLE  7-15 

NIGHT  DEFENSE  -  PREDETERMINED  FIRE  -  MACHINE  GUNS 
SUMMARY  OF  ALL  RANGES 
(Average  of  Five  Firers) 


WEAPON 

AMMUNITION 

AVG 

TIME 

TO  FIRE 
(Sec) 

AVG 

TIME 

TO 

SHIFT 

CRIGGER 

PULLS 

TGT 

HITS 

TGTS 

HIT 

HP 

HC 

1 

H/S 

(Per 

Indv) 

PTH 

H/ 

TP 

M60-MMG 

4M80 : 1M62 
(400  Rd) 

431.2 

205.6 

— 

68.8 

13.2 

3.3 

6.9 

■ 

.06 

MR 

HR 

M62 

(400  Rd) 

206.0 

141.4 

68.0 

24.0 

11.0 

2.8 

6.0 

1.0 

.12 

n 

4M198: 1M62 
(400  Rd) 

156.4 

117.8 

69.4 

32.2 

13.2 

3.3 

8.0 

1.2 

.21 

ESBui 

S-MMG 

4M193 :1M196 
(400  Rd) 

390.2 

178.2 

67.6 

20.4 

11.2 

2.8 

5.1 

1.7 

.05 

17.5 

- 7 

0.3 

M196 
(400  Rd) 

245.6 

143.6 

67.0 

18.2 

10.2 

2.6 

4.6 

1.5 

.07 

15.9 

0.3 

LEGEND:  HC  -  Hit  Capability. 

HP  -  Hit  Probability. 

PTA  -  Percent  of  Targets  Hit. 
NOTE;  50  Rds  per  target  array  per  firer. 


H/PD  -  Hits/Pound  of  Ammunition, 
H/S  -  Hits/Second  of  Firing  Time/ 
Individual. 

H/TP  -  Hits/Trigger  Pull. 


TABLE  7-16 

NIGHT  DEFENSE  -  ILLUMINATED  FIRING  -  MACHING  GUNS 
SUMMARY  OF  ALL  RANGES 
(Average  of  Five  Firers) 


WEAPON 

AMMUNITION 

'-m — 

TIME 

TO  FIRE 
(Sec) 

TRIGGER 

PULLS 

TGT 

HITS 

TGTS 

HIT 

HP 

HC 

— 

H/PD 

H/S 

(Per 

Indv) 

;  P  TH 

H/TP 

M60-LMG 

4M80 :  1M62 
(400  Rd) 

116.4 

71.6 

20.8 

11.8 

3.0 

5.2 

-  -  ■ 

.8 

.18 

18.4 

0.3 

M60-MMG 

4M80 :  1M62 
(400  Rd) 

143.2 

68.8 

17.4 

10.2. 

2.6 

4.4 

.7 

.  12 

15.9 

0.3 

S-LMG 

4M193:1M196 
(400  Rd) 

233.4 

78.2 

16.8 

9.8 

2.5 

4.2 

1.4 

.07 

15.3 

0.2 

S-MMG 

4M193:1M196 
(400  Rd) 

221.4 

71.4 

11.0 

7.2 

1.8 

2.8 

.9 

.05 

11.3 

0,2 

LEGEND:  HC  -  Hit  Capability.  H/PD  -  Hits/Pound  of  Ammunition. 

HP  -  Hit  Probability  H/S  -  Hits/Second  of  Firing 

PTH  -  Percent  of  Targets  Hit.  Time/Individual. 

NOTE:  50  Rds  per  target  array  per  firer.  H/TP  -  Hits/Trigger  Pull. 
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TARGET  7-17 

MOVING  TARGET  -  MACHINE  GUNS 
.150  METERS 


WEAPON 

AMMJdNITION 

TARGET  HITS* 

M60-LMG 

4M80 ;  1M62 

24 

4M198;1M62 

41 

M60-MMG 

4M80 ;  1M62 

14 

4M198;1M62 

15 

S-LMG 

4M193:1M196 

20 

S-MMG 

4M193;1M196 

9 

*  Total 

of  five  pairs 

of  firers. 

2. 7. 3. 4. 5  (G)  A  summary  of  results  of  .suppressive  fire  of  the  candi¬ 
date  machine  guns  is  indicated  in  Chart  7~83,  Appendix  II, 

2. 7. 3. 4. 6  (C)  When  questioned  as  to  the  degree  of  feedback,  the  test 
soldiers'  statements  were  as  indicated  in  paragraph  2. 7.3, 1.5, 

2.7.4  (C)  ANALYSIS  (U) 

2.7.4. 1  (C)  Rifles,  Carbines,  and  Automatic  Rifles  (U) 

2. 7. 4. 1.1  (C)  The  effectiveness  of  the  candidate  rifles,  carbines, 
and  automatic  rifles  against  stationary  targets  in  tactical  disposi¬ 
tion  for  day  defense,  with  all  types  of  ammunition  used,  is  reflected 
in  Tables  7-1,  7-2,  7-5,  7-6,  7-9,  7-10,  7-13.  and  7-14. 

2. 7. 4. 1.2  (C)  The  effectiveness  of  candidate  rifles,  carbines,  and 
automatic  rifles  against  stationary  targets  in  tactical  disposition 
for  the  night  defense,  with  all  types  of  ammanition  used,  is  reflected 
in  Tables  7-3,  7-7,  and  7-11. 

2. 7. 4. 1.3  (C)  The  effectiveness  of  candidate  rifles,  carbines,  and 
automatic  rifles  firing  area  or  suppressive  fire  at  the  longer  ranges 
is  reflected  in  Charts  7-15,  7-16,  7-31,  7-32,  7-54,  and  7-83,  Appen¬ 
dix  II. 


2.7.4. 1.4  (C)  There  were  so  few  hits  against  a  moving  ground  target 
that  the  effectiveness  of  candidate  Titles,  carbines,  and  automatic 
rifles  could  not  be  determined, 

2.7.4. 1.5  (C)  The  XM16E1  firing  tracer  ammunition  and  the  M14  firing 
duplex  ammunition  were  significantly  more  effective  in  the  day  defense, 
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and  the  A-R  firing  tracer  ammunition  was  significantly  more  effective 
in  the  night  defense. 

• 

2. 7. 4. 1.6  (G)  The  M14  firing  duplex  ammunition  and  the  S-C  firing 
ball  ammunition  were  the  most  effective  candidate  carbines  in  the  day 
and  night  defense.  However,  there  is  no  significant  difference  be¬ 
tween  the  S-G  and  the  M14,  and  little  significant  difference  between 
these  and  the  C-SMG. 

2.7.4. 1.7  (G)  There  is  no  significant  difference  between  candidate 
automatic  rifles. 

2. 7. 4. 2  (C)  Machine  Guns  (U)  - 

2. 7. 4. 2.1  (G)  The  effectiveness  of  candidate  machine  guns  against 
stationary  targets  in  tactical  disposition  for  day  defense,  with  all 
types  of  ammunition  used,  is  reflected  in  Table  7-9. 

2. 7. 4. 2. 2  (G)  The  effectiveness  of  candidate  machine  guns  against 
stationary  targets  ir  tactical  disposition  for  night  defense,  with 
all  types  of  ammunition  used,  is  reflected  in  Tables  7-15  and  7- 16, 

2. 7. 4. 2. 3  (G)  The  effectiveness  of  candidate  machine  guns  in  area 

or  suppressive  fire,  at  the  longer  ranges,  is  reflected  in  Chart  7-83, 
Appendix  II, 

2. 7. 4. 2. 4  (G)  There  were  so  few  hits  against  a  moving  ground  target, 
that  the  effectiveness  of  candidate  machine  guns  could  not  be  deter¬ 
mined  . 

2, 7/4, 2. 5  (C)  Tb€  M60  firing  4  duplex  to  1  tracer  is  significantly 

the  most  effective  candidate  machine  gun  in  bcth  the  day  and  night 
defense. 


2. 7. 4. 3  (C)  The  results  of  firing  suppressive  fire,  and  of  firing 
at  moving  targets,  did  not  yield  any  distinguishable  significant 
differences  within  candidate  weapon  types. 

2. 7. 4. 4  (C)  All  the  rifle,  carbine,  automatic  rifle,  and  machine  gun 
candidates  are  suitable  with  respect  to  feedback.  The  trace  of  both 
M62  and  M196  is  suitable.  The  7. 62 -mm  ammunition  provides  more  impact 
feedback  than  the  5.56-ram  ammunition,  without  respect  to  weapon  type. 
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2.8  (C)  SUB-TEST  NO  8.  ASSAULT.  DAY  AND  NiGHT  (U) 

2.8.1  (C)  OBJECTIVES  (U) 

2 . 8 . 1 . 1  (C)  Rifles,  CasblrLCs,  and  Automatic.  Rifles  (U) 

Specific 

To  determine  relative  accuracy  and  effectiveness  of  each  weapon 
against  the  following  target  sitvT;ation:  day  and  aight  assault  (Ref  para 
4b (6)  ,  Part  I,  App  III) . 

2.8. 1.2  (C)  Machine  Guns  (U) 

Specific 

To  determine  relative  effectiveness  and  accuracy  of  each  weapon 
in  the  following  target  situation:  day  and  night  assault  (Ref  para 
2b (6),  Part  II,  App  III). 

2.8.2  (C)  METHOD  (U) 

2.8.2. 1  (C)  Rifles  and  Carbines  (U) 

2.8.2. 1.1  (C)  Within  each  30-man  test  group,  test  soldiers  were  armed 
either  with  rifles  or  carbines,  and  were  organized  into  10-man  squads 
(Squads  were  matched  insofar  as  possible).  Each  squad  negotiated  a 
selected  course  approximately  1  mile  long  over  varied  terrain  to  simu¬ 
late  an  approach  march  prior  to  an  attack.  Throughout  the  course,  test 
soldiers  were  required  to  run,  jump,  hit  the  ground  rapidly,  and  assume 
various  firing  positions.  The  sq...ads  then  negotiated  a  100-meter  day 
assault  exercise  which  culminated  in  a  defense  against  a  counterattack 
while  wearing  protective  masks.  Targets  within  the  objective  area 
represented  personnel  in  the  open,  and  personnel  in  emplacements  con¬ 
structed  of  logs,  sandbags,  and  earth.  Targets  hit  and  target  hits  were 
recorded.  Hit  probability  was  determined  for  each  type  target.  Ball, 
tracer,  and  duplex  ammunition  was  used,  and  hit  probability  with  each 
was  determined.  Test  soldiers  were  questioned  as  to  the  ease  and  com¬ 
fort  of  carrying  and  firing  their  weapons;  whether  there  were  any  pro¬ 
jections  on  their  weapons  which  could  become  entangled  in  brush,  grass, 
or  obstacles;  and  whether  their  weapons  were  compatible  with  load¬ 
carrying  equipment. 

2.8.2. 1.2  (C)  The  night  assault  was  conducted  with  test  personnel 
organized  as  described  in  paragraph  2. 8, 2. 1,1,  The  assault  covered 
approximately  75  meters,  and  only  pcrsoimel-type  targets  were  uti¬ 
lized.  Blinking  red  lights  were  attached  to  personnel  targets  to  simu¬ 
late  enemy  fire.  Targets  hit  and  target  hits  were  recorded.  Hit  prob¬ 
ability  was  determined.  The  exercise  was  conducted  using  ball,  tracer, 
and  duplex  ammunition.  The  hit  probability  with  each  was  determined, 
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2. 8. 2. 2  (C)  Automatic  Rifles  (U) 

The  ten  automatic  riflemen  were  divided  into  five  pairs.  The 
same  exercises  described  in  paragraphs  2.3.2. 1.1  and  2.8.2. 1.2  were 
conducted,  using  eight  riflemen  firing  blank  ammunition,  with  the  two 
automatic  riflemen  firing  live  ammunition,  except  that  prior  to  the 
day  assault,  each  automatic  rifleman  fired  100  rounds  from  each  of 
two  support  fire  positions  at  275  and  100  meters. 

2. 8. 2. 3  (C)  MacMne  Guns  (U) 

2. 8. 2. 3.1  (C)  The  ten  machine  gunners  were  divided  into  five  pairs. 
Each  pair  negotiated  the  cross-country  course  described  in  paragraph 

2. 8. 2. 1.1  with  each  type  of  candidate  medium  machine  gun.  Any  diffi¬ 
culties  in  carrying  the  weapons  were  noted.  Prior  to  the  assault, 
each  test  soldier  fired  100  rounds  from  each  of  two  support  fire  posi 
tions  at  275  and  100  meters.  The  time  required , 'and  any  difficulties 
encountered  in  going  into  and  out  of  action  with  each  medium  machine 
gun  in  each  support  fire  position,  were  noted, 

2. 8. 2. 3. 2  (C)  The  medium  machine  guns  were  then  converted  to  light 
machine  guns,  and  the  times  to  accomplish  this  were  recorded.  Each 
pair  of  test  soldiers  then  negotiated  the  assault  course  described 

in  paragraph  2.8.2. 1.1,  during  daylight,  with  each  type  light  machine 
gun  as  a  part  of  a  rifle  squad.  Other  squad  members  fired  blank  ammu 
nition.  Test  soldiers  used  a  4-1  mix  of  ball  and  tracer,  and  a  4-1 
of  duplex  and  tracer  ammunition. 

2.8.2. 3.3  (C)  The  assault  described  in  2. 8. 2. 1.2  was  conducted  dur¬ 
ing  the  hours  of  darkness  with  the  candidate  machine  guns  being  fired 
in  pairs  as  light  machine  guns.  Tracer  ammunition,  4-1  mix  of  ball 
and  tracer,  and  4-1  mix  of  duplex  and  tracer  were  used, 

2. 8. 2. 3. 4  (C)  Particular  attention  was  given  to  determining  the 
following ; 

a.  Effectiveness  of  the  candidate  machine  guns  when  fired  using 
a  sling-supported  position. 

b.  Visibility  of  tracer  ammunition  under  all  light  conditions 
encountered  during  testing. 

c.  Night  tracer  muzzle  obscuration  ' ffects  on  the  firer  and 
adjacent  firers. 

d.  The  hit  probability  with  each  type  or  mix  of  ammunition  used 
for  both  day  and  night  firing. 
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(C)  RESULTS  (U) 

2. 8. 3.1  (C)  Rifles  (U) 

2. 8.3. 1.1  (C)  The  relative  effectiveness  of  the  candidate  rifles  in 
the  day  and  night  assault  is  indicated  in.  Table  8-1, 

2. 8. 3. 1.2  (C)  The  relative  effectiveness  of  the  candidate  rifles  in 
the  counterattack  phase  is  indicated  in  Table  8-2. 


TABLE  8-1 

DAY  AND  NIGHT  ASSAULT,  RIFLE  TEST  GROUPS 


WEAPON 

AMMO 

DA-i 

ASSAULT  1 

1  NIGHT  ASSAULT  1 

HC 

HP  ' 

PTH 

HC 

HP 

PTH 

M14 

M80 

15.9 

- 

2.7 

84.0 

8.2 

1.3 

r - 

92.5 

M14 

M62 

13.8 

. 

2.3 

75.7 

32.4 

1.3 

95.0 

M14 

M198 

25.9 

2.6 

84.3 

12.0 

1.2 

92.5 

S-R 

M193 

9.8 

1,5 

78.5 

6.5 

0.9 

89.9 

S-R 

M196 

14.2 

1.7 

77.1 

17.3 

1.9 

100.0 

XM16E1 

M193 

9.9 

2.4 

73.2 

12.0 

1^4 

89.9 

XM16E1 

M196 

11.9 

2.1 

79.8 

16.4 

1.1 

100.0 

H-R 

M193 

17.1 

4.3 

78.5 

11.5 

1.5 

100.0 

H-R 

M196 

16.0 

2.3 

83.8 

18.6 

1.3 

96.6 

A-R 

M193 

15.3 

1,9 

71.8 

11.1 

1.3 

89.9 

A-R 

_ 

M196 

12.0 

2.2 

73.2 

22,1 

1.5 

93.2 

Legend:  HC  -  Hit  Capability. 

HP  -  Hit  Probability 

PTH  -  Percent  of  Targets  Hit. 
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TABLE  8-2 

DAY  AND  NIGHT  ASSAULT  -  COUNTERATTACK  PHASE 
RIFLE  TEST  GROUPS 


DAY  COUNTERATTACK 

NIGHT  COUNTERATTACK  1 

WEAPON 

AMMO 

HC 

HP 

PTH 

HC 

_ HLJ 

PTH 

M14 

M80 

15.2 

m 

62.5 

- 

12.5 

B 

60.0 

M14 

M62 

14.2 

B 

62.5 

15.9 

3.6 

_ 

63.3 

M14 

M198 

25.2 

B 

62.5 

18.0 

3.6 

63.3 

S-R 

M193 

11.2 

3.0 

66.7 

14.6 

B 

50.0 

S-R 

M196 

14.2 

3.3 

63.3 

17.9 

2.8 

76.6 

XM16E1 

M193 

22.7 

Bl 

53.3 

8.5 

4.6 

92.6 

XM16E1 

M196 

18.8 

m 

66.7 

41.1 

3.9 

77.8 

H-R 

M193 

12.3 

B 

60.0 

8.7 

Bl 

B 

H-R 

M196 

21.6 

B 

69.9 

25.7 

'Bl 

80,0 

A-R 

M193 

9.4 

2.8 

43.3 

IBB 

2.5 

43.3 

A-R 

M196 

22.5 

3.0 

46.6 

14,0 

4.0 

69.9 

Legend:  HC  -  Hit  Capability. 

HP  -  Hit  Probability. 

PTH  -  Percent  of  Targets  Hit. 


2. 8. 3. 2  (C)  Carbines  (U) 

2. 8.3.2. 1  (C)  The  relative  effectiveness  of  the  carbine  candidates 
in  the  day  and  night  assault  is  indicated  in  Table  8-3. 

2. 8. 3. 2. 2  (C)  The  relative  effectiveness  of  the  carbine  candidates 
in  the  counterattack  phase  is  indicated  in  Table  8-4. 


c 


i 
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TABLE  8-4 

DAY  AND  NIGHT  ASSAULT,  COUNTERATTACK  PHASE 
CARBINE  TEST  GROUPS 


Legend:  HC  -  Hit  Capability. 

HP  -  Hit  Probability. 

PTH  -  Percent  of  Targets  Hit 
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2. 8. 3. 3  (C)  Autonatlc  Rifles  (U) 

2. 8. 3. 3.1  (C)  The  relative  effectiveness  of  the  candidate  automatic 
rifles  in  e  supporting  role  is  indicated  in  Table  8-5. 

2. 8. 3. 3. 2  (C)  The  relative  effectiveness  of  the  candidate  automatic 
rifles  in  the  day  and  night  assault  is  indicated  in  Table  8-6. 

2. 8. 3. 3. 3  (C)  The  relative  effectiveness  of  the  candidate  automatic 
rifles  in  the  counterattack  phase  is  indicated  in  Table  8-7. 

2. 8. 3.4  (C)  Machine  Guns  (U) 

2. 8. 3. 4.1  (C)  The  relative  effectiveness  of  the  candidate  machine 
guns  in  the  supporting  role  is  indicated  in  Table  8-5. 

2. 8. 3. 4. 2  (C)  The  relative  effectiveness  of  the  candidate  machine 
guns  in  the  day  and  night  assault  is  indicated  in  Table  8-6, 

2. 8. 3. 4. 3  (C)  The  relative  effectiveness  of  the  candidate  machine 
guns  in  the  counterattacV.  phase  is  indicated  in  Table  8-7. 

2.8.4  (C)  ANALYSIS  (U) 

2.8.4. 1  (C)  Rifles  (U) 

2. 8. 4. 1.1  (C)  The  relative  effectiveness  of  each  candidate  rifle  in 
the  day  and  night  assault  is  listed  in  Table  8-1. 

2. 8. 4. 1.2  (C)  In  the  day  assault  the  H-R  and  Ml4  (duplex)  are  over¬ 
all  significantly  more  effective  than  the  other  candidate  rifles. 

There  is  no  significant  overall  difference  between  the  other  candidate 
rifles. 

-  ► 

2.8.4. 1.3  (C)  In  the  night  assault,  the  A~R  firing  tracer  is  signifi¬ 
cantly  more  effective  with  respect  to  hit  capability  than  the  other 
candidate  rifles. 

2. 8.4.2  (C)  Carbines  (U) 

2. 8. 4. 2.1  (C)  The  relative  effectiveness  of  each  candidate  carbine 
in  the  day  and  night  assault  is  listed  in  Table  8-3. 

2. 8. 4. 2. 2  (C)  In  the  day  assault  the  M14  (duplex)  has  a  signifi¬ 
cantly  higher  hit  capability  than  the  S-C  and  C-SMG. 

2. 8. 4. 2. 3  (C)  In  the  night  assault  the  M14  (ball)  has  a  signifi¬ 
cantly  higher  hit  capability  than  the  S-C  and  C-SMG. 
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TABLE  8-6 

DAY  AND  NIGHT  ASSAULT  -  AUTOMATIC  RIFLES  AND  LIGHT  MACHINE  GUNS 

(Average  of  Five  Pairs) 


JJEi^;0N^ 

A!-aiUNITION 

DAI 

ASSAULT 

NIGHT  ASSAULT  1 

HC 

HP 

PTH 

HC 

HP 

PTH 

M14E2 

M80 

4.6 

2.8 

28.0 

9.9 

3.1 

62.0 

M14E2 

M62 

6.2 

3.2 

29.6 

8.9 

3.1 

58.0 

M14E2 

M198 

7.2 

3.1 

36.0 

5.8 

2.8 

56.0 

C-AR 

M193 

5.1 

2.6 

38.4 

9.1 

2.9 

58.0 

G-AR 

M196 

9.2 

2.8 

40.0 

11.5 

3.7 

74.0 

S-AR 

M193 

6.4 

2.4 

30.4 

7.S 

2.4 

48.0 

S-AR 

M196 

6.6 

2.7 

40.8 

15.9 

3.3 

66.0 

M60-LMG 

4M80 : 1M62 

6.3 

2.7 

43.2 

10.9 

_ 

2.9 

58.0 

M60-LMG 

4M198 :  1M62 

9,2 

3.5 

55.2  1  14.0 

3.3 

66.0 

M60-LMG 

M62  * 

- 

- 

12.6 

3.5 

70.0 

S-LMG 

4M193;1M196 

7.4 

2.5 

36.8 

9.6 

3.4 

68.0 

S-LMG 

— 

M196  * 

- 

- 

- 

8.1 

3.3 

66.0 

Legend:  HC  -  Hit  Capability. 

HP  -  Hit  Probability 

PTH  -  Percent  of  Targets  Hit. 

*  -  Machine  guns  did  not  fire  tracer  in  day  assault. 


CONFIDENTIAL 


130 


CONFIDENTIAL 


TABLE  8-7 

DAY  AND  NIGHT  ASSAULT  -  COUNTERATTACK  PHASE 
AUTOMATIC  RIFLES  AND  LIGHT  MACHINE  GUNS 
(Average  of  Five  Pairs) 


WEAPON 

AMMUNITION 

DAY  COUNTERATTACK  1 

1  NIGHT  COUNTERATTACK  1 

HC 

HP 

PTH 

HC 

HP 

PTH 

M14E2 

M80 

17.7 

5.1 

28.0 

9.5 

3.1 

62.0 

M14E2 

M62 

8.4 

3.0 

26.0 

5.0 

2.1 

42.0 

M14E2 

M198 

21.8 

7.5 

50.0 

7.7 

2.8 

56.0 

C-AR 

M193 

16.8 

3.6 

30.0 

8.2 

2.7 

54.0 

C-AR 

M196 

12.3 

3.8 

42.0 

13.9 

3.2 

64.0 

S-AR 

M193 

11.4 

2.7 

26.0 

9.3 

2.4 

48.0 

S-AR 

M196 

16.1 

4.5 

44.0 

15.3 

3.3 

66.0 

M60-LMG 

4M80 :  1M62 

6.6 

. 

1.6 

28.0 

9.8 

2.9 

58.0 

M60-LMG 

4M198 :  1M62 

8.2 

2.5 

38.0 

8.1 

2.5 

50.0 

M60-LMG 

M62  * 

- 

- 

11.8 

2.6 

52.0 

S-LMG 

4M193:1M196 

5.7 

2.6 

34.0 

5.5 

2.0 

40.0 

S-LMG 

M196  * 

- 

— 

- 

9.7 

2.8 

56.0 

i 

Legend:  HC  -  Hit  Capability, 

HP  -  Hit  Probability. 

PTH  -  Percent  of  Targets  Hit 

*  -  Machine  Guns  did  not  fire  tracer  in  daylight. 
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2. 8. 4. 3  (C)  Automatic  Rifles  (U) 

2. 8. 4. 3.1  (C)  The  relative  effectiveness  of  each  candidate  automatic 
rifle  in  the  day  and  night  assault  is  listed  in  Table  8-6. 

2. 8. 4. 3. 2  (C)  In  the  day  assault  supporting  fire,  the  M14E2  firing 
ball  and  tracer  is  significantly  less  effective  than  the  other  candi¬ 
date  automatic  rifles. 

2. 8.4. 3. 3  (C)  In  the  day  assault  there  is  no  overall  significant 
difference  between  the  candidate  automatic  rifles. 

2.8.4. 3.4  (C)  In  the  night  assault  the  S-AR  firing  tracer  is 
significantly  more  effective  than  the  other  candidate  automatic 
rifles, 

2. 8. 4. 3. 5  (G)  In  the  night  counterattack  the  S-AR  and  C-AR  firing 
tracer  are  significantly  more  effective  than  the  M14E2  firing  tracer. 

2. 8. 4. 4  (C)  Machine  Guns  (U) 

2. 8. 4. 4.1  (G)  The  relative  effectiveness  of  each  candidate  light 
machine  gun  in  the  day  and  night  assault  is  listed  in  Table  8-6. 

2. 8.4.4. 2  (C)  In  the  day  assault  and  night  assault  there  is  no 
significant  difference  between  the  candidate  light  machine  guns. 
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2.9  (C)  SUB -TEST  NO  9.  HOUNTS  FOR  MACHINE  GUNS  (U) 

2.9.1  (C)  OBJECTIVE  (U) 

Specific 

2. 9. 1.1  (C)  To  determine: 

a.  The  capability  of  the  machine  gun  candidates  to  be  used  as  a 
hand-carried  weapon  fired  from  supported  positions,  ground  mounted 
on  sustained  fire  mounts,  and  as  fixed  or  seml-flxed  machine  guns 
mounted  on  selected  combat  wheeled  and  tracked  vehicles  (ref  para  2, 
Part  II,  App  III). 

b.  The  suitability  of  mounting  the  weapons  on  selected  wheel 
and  tracked  vehicles  (ref  para  7g,  Part  II,  App  III). 

2. 9. 1.2  (C)  To  evaluate: 

a.  Sustained  fire  mount  for  provision  of  maximum  free  hori¬ 
zontal  and  vertical  movement  and  controlled  horizontal  and  vertical 
movement  (ref  para  la(lO),  Part  II,  App  III). 

b.  The  traversing  and  elevating  mechanism  for  minimum  free 
play  (ref  para  la  (10),  Part  II,  App  III). 

2.9."  (C)  METHOD  (U) 

2. 9. 2.1  (C)  Throughout  all  tests,  the  capability  of  the  candidate 

machine  guns  to  be  used  as  a  hand -carried  weapon  fired  from  f upper ted 
positions  and  ground  mounted  on  a  sustained  fire  mount  (tripod)  was 
noted. 


2. 9. 2. 2  (C)  Since  no  mount  was  provided  for  the  Code  S  machine  guns 
no  attempt  was  made  to  mount  and  fire  the  candidate  machine  guns  on 
the  pedestal  mount  of  a  Truck,  ^-ton,  4x4,  M151. 

2. 9. 2. 3  (C)  Three  of  each  type  candidate  machine  gun  mounted  in  the 
respective  sustained  fire  mounts  were  rotated  horizontally  and  verti¬ 
cally  through  the  maximum  arc  permitted  by  the  mount,  using  both  free 
and  controlled  movement.  The  arcs  were  measured  and  recorded  in  mils 

2. 9. 2. 4  (C)  During  the  conduct  of  Sub-Test  No  7 ,  Defense,  Day  and 
Night,  times  required  to  make  large  deflection  changes  were  noted. 

In  addition,  the  predetermined  fire  data  were  evaluated  in  an  attempt 
to  compare  the  free  play  of  the  elevating  and  traversing  mechanisms 
of  the  candidate  machine  guns. 
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2.9.3  (C)  RESULTS  (U) 

2. 9. 3.1  (C)  Throughout  all  testing  it  was  observed  that  both  the 
M60  and  Code  S  machine  guns  were  capable  of  being  used  as  hand~ 
carried  weapons  fired  from  supported  positions,  and  as  ground 
mounted  guns  on  sustained  fire  mounts. 

2. 9. 3. 2  (C)  The  results  of  measuring  the  horizontal  and  vertical 
arcs  of  the  M60-MM.G  and  S-MMG  are  depicted  in  Table  9-1.  The  maxi 
mum  arcs  obtainable  were  not  usable  in  all  cases.  The  traversing 
bars  on  the  M122  and  M2  tripod  mounts  were  graduated  for  only  975 
mils.  The  maximum  controlled  elevation  and  depression  arcs  were 
about  the  limit  that  a  test  soldier  could  obtain  while  maintaining 
a  satisfactory  prone  firing  position. 

2. 9. 3. 3  (C)  The  elevating  handwheels  for  both  the  M122  and  M2 
tripod  mounts  bind  on  occasion  precluding  use  of  the  full  range  of 
the  elevating  mechanism  (ref  Fig  87).  The  bind  could  usually  be 
eliminated  by  cleaning  and  manipulating. 


TABLE  9-1 

HORIZONTAL  AND  VERTICAL  ARCS  -  MACHINE  GUN  MOUNTS 
(Average  of  Three) 


.  Maximum  (Mils) 

USABLE  (Mils) 

M60-MMG 
(Ml  2  2 
mount) 

S-MMG 

(M2 

mount ) 

M60- 

MMG 

S-MMG 

Elevation,  controlled 

260 

264 

260 

264 

Elevation,  free 

478 

330 

445 

300 

Deoression.  controlled 

217 

215 

217 

215 

Deoression.  free 

521 

634 

490 

600 

Traverse,  controlled 

1.119 

1.102 

975 

975 

Traverse,  free 

6.400 

6.400 

6.400 

6.400 

TraversinK  Bar.  left  traverse,  graduations 

425 

425 

Traversing  Bar.  right  traverse,  graduations 

450 

450 

Traversing  handwheel,  total  graduations 

100 

100 
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2. 9. 3. 4  (C)  The  times  to  shift  from  one  target  to  another  and 

the  results  of  firing  using  predetermined  fire  techniques  are’ 
listed  in  Table  7-15,  Sub-Test  No  7,  Defense,  Day  and  Night. 


2. 9. 3. 5  (C)  One  M2  tripod  mount  had  no  graduations  on  the 

traversing  bar. 


2. 9. 3. 6  (C)  The  free  play  in  the  traversing  and  elevating  mech¬ 

anisms  of  the  M60-HMG  and  S-MMG  varied  from  mechanism  to  mechanism 
and  depended  largely  on  how  securely  the  test  soldiers  tightened 
the  mechanism.  A  steady  firing  position  by  the  firer  eliminated 
much  of  the  free  play.  During  Sub-Test  No  7,  Defense,  Day  and 
Night,  the  M60-LMG  and  S-LMG  achieved  a  higher  score  than  the  M60- 
MMG  and  S-MMG  respectively. 


2.9.4  (C)  ANALYSIS  (U) 

2. 9, 4.1  (C)  Both  the  M60  and  Code  S  machine  guns  have  the  capa¬ 

bility  of  being  used  as  hand-carried  vreapons  fired  from  supported 
positions,  and  as  ground  mounted  machine  guns  on  sustained  fire 
mounts . 


2. 9. 4. 2  (C)  While  the  capability  as  fixed  or  semi-fixod  machine 

guns  mounted  on  selected  combat  wheeled  and  tracked  vehicles  was 
not  tested,  it  is  the  opinion  of  the  test  officer  that  suitable 
mounts  could  be  fabricated  to  provide  the  capability  of  firing 
from  all  types  of  vehicles  with  both  the  Code  S  and  M60  machine 
guns . 


2. 9. 4. 3  (C)  The  maximum  free  horizontal  and  vertical  movement 
and  the  controlled  horizontal  and  vertical  movement  of  ti.e  M60- 
MMG  and  S-MMG  are  adequate  and  comparable. 

2. 9. 4. 4  (C)  Although  the  results  of  testing  indicated  that  the 
free  play  in  the  traversing  and  elevating  mechanisms  of  both  the 
M60-MMG  and  S-MMG  is  generally  greater  than  desired,  the  effect 
of  free  play  depends  largely  on  the  firer,  and  is  comparable  for 
the  M60-MMG  and  S-MMG. 

2. 9. 4. 5  (C)  Shortcoming  (U) 

Code  S  Machine  Gun:  ^ 


The  lack  of  £,rauaations  c  the  traversirii-:  bar  of  one  M2 
Tripoa  mo’u/c 
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2.10  (C)  SUB-TEST  NO  10.  RECORD  AND  TRANSITION  FIRING  (U) 

2.10.1  (C)  OBJECTIVES  (U) 

2.10.1.1  (C)  Rifles  and  Carbines  (U) 

General 

To  evaluate  the  candidate  rifles  and  carbines  in  terms  of 
effectiveness  achieved  on  the  Record  Marksmanship  Course  (Refer¬ 
ence  40,  AppandiK  I). 

2.10.1.2  (C)  Automatic  Rifles  and  Light  Machine  Guns  (U) 

General 

To  evaluate  the  candidate  automatic  rifles  and  light  machine 
guns  in  terms  of  effectiveness  achieved  on  the  machine  gun  transi¬ 
tion  firing  range  (Reference  40,  Appendix  I). 

2.10.2  (C)  METHOD  (U) 

2.10.2.1  (C)  Rifles  and  Carbines  (U) 

Each  group  of  test  soldiers  fired  their  assigned  candidate 
rifles  or  carbines  through  the  Record  Marksmanship  Course.  Record 
fire  scores  were  recorded  and  compared  by  weapon  type  for  effective 
ness . 

2.10.2.2  (C)  Automatic.  Rifles  (U) 

The  candidate  automatic  rifles  were  fired  over  the  machine 
gun  transition  firing  range  in  a  manner  similar  to  that  conducted 
with  the  candidate  light  machine  gunh.(ref  para  2,10.2.3).  A  com¬ 
parison  of  scores  achieved  by  the  candidate  automatic  rifles  was 
made  with  the  scores  obtained  with  the  candidate  light  machine 
guns . 

i 

2.10.2.3  (C)  Machine  Guns  (U) 

Ten  combat-equipped  test  soldiers  fired  each  type  candidate 
light  machine  gun  over  a  field  firing  course  similar  to  the  tran¬ 
sition  firing  course  described  in  paragraphs  159-160,  FM  23-67, 
using  4-1  mix  of  ball  and  tracer,  and  4-1  mix  of  duplex  and  tracer 
ammunition.  Light  machine  gun  results  were  compared  with  the  candt 
date  automatic  rifle  results. 
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2.10.3  (G)  I^GULTS  (U) 

2.10.3.1  (C)  Rifles  (U) 

The  effectiveness  of  the  candidate  rifles  on  the  Record  Fire 
Course  is  indicated  in  Table  10-1. 

TABLE  10-1 

RECORD  MARKGMANSHIP  COURSE 
RIFLES 


1 

VJPN 

AVG 

sgopj: 

HIGH 

INDV 

SCORE 

EX 

S3 

MK 

UNQ 

M14 

AVG 

SCORE 

M14 

HIGH 

INDV 

SCORE 

EX 

SS 

MK 

• 

- 

UNO 

GP-I 

C-R 

45 .6 

61 

8 

14 

8 

0 

47.0 

65 

8 

18 

4 

0 

GP-II 

XM16E1 

42.2 

61 

8 

13 

9 

0 

47.3 

67 

11 

13 

5 

1 

GP-III 

H-R 

45.3 

62 

11 

10 

8 

1 

53.5 

76. 

19 

6 

5 

0 

GP-IV 

A-R 

45 .3  :  70 

9 

13 

7 

1 

50.4 

67 

15 

9 

6 

0 

EX  -  Expert  liK  -  Marksman 

CS  -  Sharpshooter  UNQ  -  Unqualified 


.  2,10.3,25  ,  (C)  Carbines  (U) 

The  effectiveness  of  the  candidate  carbines  on  the  Record  Fire 
Course  is  indicated  in  Table  10-2, 

TABLE  10-2 

PxECORD  MARKSMANSHIP  COURSE 
CARBINES 


WPN 

AVG 

GCOPvE 

HIGH 

INDIV  rJCOPJS 

EX 

SS 

MK 

UNO 

M14 

55.1 

79 

23 

3 

4 

0 

s-c 

46.1 

63 

11 

11 

7 

■  ■  1 . 

C-..l-iG  i  41.5 

57 

19 

10 

7 

4 

EX  -  Expert  MK  -  Marksman 

S3  -  Sharpshooter  UNQ  -  Unqualified 
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2.  .10.3.3  (C)  Automatic  Pdfles  and  Machine  Guns  (U) 

The  results  of  transition  firing  are  indicated  in  Table  10-3 

TABLE  10-3 
TRANSITION  FIRING 

AUTOMATIC  RIFLES  AND  LIGHT  IIACI-IINE  GUNS 


FIRER 

NO 


AUTOMATIC  RIFLES 


MACHINE  GUN£ 


M60-UiG  M60-J.MG  S-LMG 

4  Ball:  4  Dupl;  4  Ball: 

1  Tracer  i  1  Tracer  1  Tracer 


70 

60 

70 

70 

70 

50 

80 

70 

40 

64  I 

61 

50 

NOTE:  Maximum  score  in  this  exercise  was  80  points  for  each  repetition. 
2.10.4  (C)  ANALYSIS  (U) 

Not  Applicable. 
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2.11  (C)  SUB- TEST  NO  11,  SIGNATURE  CHARACTERISTICS  (U) 

2.11.1  (C)  OBJECTIVES  (U) 

2.11.1.1  (C)  Rifles j  Carbines,  and  Automatic  Rliler.  (t)) 

Specific 

To  evaluate  (ref  para  6a  and  6b,  Part  I, ;App  III): 

a.  Firer  exposure  as  a  result  of  weapon  configurations  when 
firing  point  type  ammunition  from  prone  or  foxhole  positions. 

b.  Signature  effects  (smoke,  blast,  reflections)  of  the  weapon 
(pointy  when  firing  all  types  of  (point)  ammunition  under  daylight/ 
night  conditions. 

2.11.1.2  (C)  Machine  Guns  (U) 

Specific 

To  evaluate: 

a.  Firer  exposure  as  a  result  of  weapon  confd,guration  when 
firing  from  bipod  and  tripod  from  prone  or  gun  emplacement  positions. 

(Ref  para  5a,  Part  II,  App  III.) 

b.  Signature  effects  (smoke,  flash,  blast,  reflection)  of  the 
weapon  when  firing  all  types  of  ammunition  under  day  and  night  conditions. 
(Ref  para  5b,  Part  II,  App  III.) 

2.11.2  (C)  METHOD  (U) 

2.11.2.1  (C)  Rifles,  Carbines,  and  Automatic  Rifles  (U) 

2.11.2.1.1  (C)  Test  soldiers  equipped  with  the  candidate  automatic 
rifles  were  observed  and  photographed  while  in  the  prone  firing  and 
foxhole  firing  positions.  Firer  exposure  was  determined. 

2.11.2.1.2  (C)  Throughout  all  sub-tests,  particular  attention  was 
given  to  the  determination  of  daylight  rifle  signature  effects  (smoke, 
flash,  blast,  and  reflection).  During  Sub-Test  No  7,  Defense,  Day 

and  Night,  conducted  at  night,  the  signature  effect  of  flash  was  4 

determined. 

2.11.2.1.3  (C)  Three  observers  were  placed  every  100  meters  down 
range  to  a  distance  of  600  meters  and  the  candidate  rifles,  carbines, 
and  automatic  rifles  were  fired  using  ball  and  tracer  ammunition. 
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Observers  recorded  the  signature  effects  of  smoke,  flash,  blast, 
reflection,  and  noise.  The  exercise  was  conducted  in  daylight  and 
darkness . 

2.11.2.1.4  (C)  At  the  request  of  USATECCM  (ref  39,  App  I)  a  CR 

propellant  (cool-burning  powder)  ammunition  was  tested  in  the  C-SMG 
to  determine  if  this  would  reduce  the  flash  and  sound  levels  from 
those  obtained  when  firing  ball- type  propellant.  The  method  used 
was  as  follows: 

a.  Each  of  10  test  soldiers  fired  20  rounds  of  CR  propellant 
cartridges  in  the  C-SMG,  10  rounds  in  the  semiautomatic  mode,  and. 10 
rounds  in  the  full  automatic  mode  during  daylight  and  darkness.  This 
exercise  was  repeated  using  standard  ball- type  propellant  5.56-mm 
ammunition  and  using  the  M14E2  with  ball  ammunition  (this  weapon  has 
high  flash  and  sound  levels)  as  a  comparison  weapon- ammunition  system. 

b.  During  the  firing  exercises,  two  observers  were  positioned; 
one  50  meters  to  the  left  and  one  50  meters  to  the  right,  of  each 
firer.  The  observers  and  firers  noted  and  recorded  the  relative  flash 
and  noise  of  the  weapons. 

2.11.2.2  (C)  Machine  Guns  (U) 

2.11.2.2.1  (C)  Test  soldiers  equipped  with  the  candidate  machine  guns 
were  obseirved  and  photographed  while  in  the  prone  and  foxhole  positions. 
Firer  exposure  was  determined, 

2.11.2.2.2  (C)  Three  observers  were  placed  every  100  meters  down 
range  out  to  a  distance  of  600  meters  and  the  candidate  machine  guns 
were  fired  using  ball,  tracer,  and  4-1  mix  of  ball  and  tracer  ammunition. 
Observers  recorded  the  signature  effects  of  smoke,  flash,  blast, 
reflection,  and  noise.  The  exercise  was  conducted  in  daylight  and 
darkness. 

2.11.3  (C)  RESULTS  (U) 

2.1i;3.1  (C)  Rifles  (U) 

2.11.3.1.1  (C)  Firer  exposure  with  the  candidate  rifles  as  a  result 
t  :  rifle  configurations  is  indicated  in  figures  24  and  25,  Appendix  V. 

2.11.3.1.2  (C)  Observations  of  the  signature  effects  associated  with 
the  candidate  rifles  out  to  600  meters  are  indicated  in  Table  11-1. 
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RANGE  TO  WHICH  SIGNATURE  EFFECTS  WERE  OBSERVED  (Meters) 


COMFlDENTiAL 

2.11.3.1.3  (C)  Only  tracer  ammunition  with  all  candidate  rifles 

produced  sufficient  flash  to  be  photographed  at  night. 

2.11.3.2  (C)  Carbines  (U) 

2.11.3.2.1  (C)  Firer  exposure  with  the  candidate  carbines  as  a  re¬ 
sult  of  carbine  configurations  is  indicated  in  figure  26,  Appendix  V. 

2.11.3.2.2  (C)  Observations  of  signature  effects  associated  with 
candidate  carbines  out  to  600  meters  are  indicated  in  Table  11-2. 

2.11.3.2.3  (C)  The  C-SMG  produced  significantly  more  flash  with 
ball  and  tracer  ammunition  than  the  other  candidate  carbines. 
Photographs  at  figure  27,  Appendix  V,  show  the  C-SMG  firing  ball 
ammunition  at  night. 

2.11.3.2.4  (C)  Consensus  of  firers  and  observers  with  respect  to 
reduction  of  flash  and  noise  levels  of  the  C-SMG  by  use  of  the  CR 
propellant  cartridges  was  as  follows: 

a.  In  daylight,  flash  was  reduced  by  a  significant  amount,  and 
was  comparable  to  that  of  the  M14E2;  noise  was  slightly  less  than  that 
of  the  M14E2. 

b.  In  darkness,  flash  was  reduced  by  a  significant  amount  but 
was  slightly  greater  than  that  of  the  M14E2;  moise  was  slightly  less 
than  that  of  the  M14E2. 

2.11.3.3  (C)  Automatic  Rifles  (U) 

2,11.3^3.1  (C)  Firer  exposure  with  the  candidate  automatic  rifles 

as  a  result  of  automatic  rifle  configurations  is  indicated  in  figure 
28,  Appendix  V. 

2.11.3.3.2  (C)  Observations  of  signature  effects  associated  with 

the  candidate  automatic  rifles  out  to  600  meters  are  indicated  in 
Table  11-3  and  figures  29  through  31,  Appendix  V. 

2.11.3.4  (C)  Machine  Guns  (U) 

2.11.3.4.1  (C)  Firer  exposure  with  the  candidate  machine  guns  as  a 

result  of  machine  gun  configurations  is  indicated  in  figures  32 
through  35,  Appendix  V. 
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2.11.3.4.2  (c)  The  ranges  out  to  600  meters,  at  which  signature 

characteristics  of  the  M60  and  Code  S  machine  guns,  firing  three 
tyt.-^s  of  ammunition,  were  observed  are  listed  in  Table  11-4. 

TABLE  11-4 

RANGE  TO  WHICH  SIGNATURE  EFFECTS  WERE  OBSERVED  (Meters) 

MACHINE  GUNS 


WEAPON 

AMMO 

1  ■  -  D  A  Y  .  1 

N 

I  G  H 

T 

N 

S 

F 

-B 

wm\ 

N 

s 

F 

B 

R 

M60 

M80 

600 

400 

0 

600 

0 

600 

B 

400 

0 

0 

M60 

M62 

600 

400 

300 

600 

0 

600 

0 

500 

0 

0 

M60 

4-1 

600 

400 

300 

600 

600 

0 

500 

0 

0 

Code  S 

M193 

600 

300 

0 

500 

600 

0 

300 

0 

0 

Code  S 

M196 

600 

400 

0 

500 

600 

0 

600 

0 

0 

Code  S 

4-1 

600 

400 

0 

500 

600 

0 

500 

0 

0 

LEGEND: 

N  -  H 

Oise 

S  -  S 

moke 

F  -  Flash 

B 

-  Blast  R 

■ - — - ^ - - ^ 

-  Reflection 

2.11.3.4.3  (C)  photographs  were  made  at  night  of  an  M60-MMG  and  an  S-MMG 

firing  a  6-round  burst  of  ball,  tracer,  and  4-1  mix  of  ball  and  tracer 
ammunition.  Only  the  tracer  ammunition  with  all  the  candidate  machine 
guns  produced  sufficient  flash  to  photograph  (ref  Fig  36,  App  V). 

2.11.4  (C)  ANALYSIS  (U) 

2.11.4.1  (C)  Rifles  (U) 

2.11.4.1.1  (C)  Firer  exposure  as  a  result  of  rifle  configuration  when 
firing  point  type  ammunition  from  the  prone  or  foxhole  position;  i's 
acceptable  and  comparable  with  all  rifles.  The  firer  exposure  of  the  ; 
candidate  rifles  with  bipod  produces  a  higher  silhouette  than  the 
candidate  rifles  without  bipod.  However,  the  difference  in  firer 
exposure  of  the  candidate  rifles  with  or  without  bipods  is  not 
significant. 
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2.11.4.1.2  (C)  Slgaature  effects  of  all  candidate  automatic  rifles 
when  fifing  all  types  of  (point)  ammunition  under  daylight/night  con¬ 
ditions  are  acceptable  and  comparable. 

2.11.4.1.3  (C)  During  daylight  flringj  the  observation  of  flash, 
blast,  and  reflection  of  the  candidate  rifles  is  considered  negligible. 
The  candidate  rifles  produce  more  smoke  in  the  automatic  mode  than 

the  semiautomatic  mode  of  tire.  The  M14  produces  the  greatest  amount 
of  smoke.  The  H-R  produces  the  least  amount  of  smoke. 

2.11.4.1.4  (C)  The  differences  in  signature  effects  and  firer  ex¬ 
posure  of  the  candidate  rifles  are  not  significant. 

2.11.4.2  (C)  Carbines  (U) 

2.11.4.2.1  (C)  Firer  exposure  as  a  result  of  carbine  configuration 
when  firing  point  type  ammunition  from  the  prone  or  foxhole  posi¬ 
tion  is  acceptable  and  comparable  with  all  carbines. 

2.11.4.2.2  (C)  Signature  effects  of  the  M14  and  S-C  when  firing  all 
types  of  (point)  ammunition  under  daylight/night  conditions  are  ac¬ 
ceptable  and  comparable. 

2.11.4.2.3  (C)  The  C-SMG  produces  unacceptable  flash  and  noise  with 
ball  and  tracer  ammunition. 

2.11.4.2.4  (C)  By  use  of  CR  propellant  cartridges,  the  flash  and 
noise  levels  of  the  C-SMG  are  reduced  to  acceptable  levels. 

2.11.4.3  (C)  Automatic  Rifles  (U) 

2.11.4»3»1  (C)  Firer  exposure  as  a  result  of  automatic  rifle  con¬ 

figuration^^  when  firing  point  type  ammunition  from  the  prone  or 
foxhole  position,  is  acceptable  and  comparable  with  all  automatic 
rifles.  (Fig  28,  App  V.) 

2.11.4.3.2  (C)  Signature  effects  of  the  C-AR  and  S-AR  when  firing 

all  types  of  (point)  ammunition  under  daylight/night  conditions  are 
acceptable  and  comparable.  The  muzzle  flash  of  the  M14E2  firing 
the  M62  cartridge  is  excessive. 

2.11.4.4  (C)  Machine  Guns  (U) 

2.11.4.4.1  (C)  Firer  exposure  as  a  result  of  machine  gun  con-  - 

"figuration  when  firing  point  type '■ammunition  from  the  prone  or  foxhole 
position  is  acceptable  and  comparable  with  al'  machine  guns.  However, 
the  test  soldiers  produce  higher  silhouettes  with  the  M60  machine  guns 
than  with  the  Code  S  machine  guns.  This  is  not  significant. 
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2.11.4.4.2  (C)  Signature  effects  of  the  candidate  machine  guns  when 
firing  all  types  of  (point)  ammunition  under  dayllght/nlght  conditions 
are  acceptable  and  cotnparable  for  the  M60  and  Code  S  machine  guns. 

2.11.4.5  (C)  No  attempt  should  be  made  to  correlate  results  of  differ¬ 
ent  types  of  weapons,  since  testing  for  each  group  of  candidate  weapons 
WiS  accomplished  on  different  days  and  nights  and  under  different  light 
conditions . 

2.11.4.6  (C)  Deficiencies  of  the  Candidate  Weapons  (U) 


C-SMG: 

a.  Excessive  flash  produced  with  ball  and  tracer  ammunition. 
(This  deficiency  Is  eliminated  by  use  of  CR  propellant  cartridges.) 

b.  Excessive  noise  level.  (This  deficiency  Is  eliminated  by 
use  of  CR  propellant  cartridges.) 

2.11.4.7  (C)  Shortcoming  of  the  Candidate  Weapons  (U) 

M14E2: 

Excessive  flash  produced  with  tracer  ammunition. 
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2.12  (C)  SUB-TEST  NO  12.  POINTED  FIRE  ACCURACY  (U) 

2.12  a  (C)  OBJECTIVE  <U) 

Rifles.  Carbines,  and  Aatomatic  Rifles 

To  determine  the  relative  effectiveness  of  each  weapon  in  the 
following  target  situation;  quick  fire  at  the  shorter  ranges  (25= 

150  meters)  using  both  pointed  and  aimed  fire  techniques,  time  to 
fire  first  round  and  second  round  on  same  target,  and  time  to  en¬ 
gage  a  second  target  (ref  para  4b(6),  Part  I,  App  III). 

2.12.2  (C)  METHOD  <U) 

Rifles.  Carbines,  and  Automatic  Rifles. 

2.12.2.1  (C)  The  test  soldiers  were  trained  in  quick-fire  tech¬ 
niques, using  the  M14,  and  each  fired  a  familiarization  quick-fire 
exercise  with  the  candidate  weapons  assigned  to  him. 

2.12.2.2  (C)  The  candidate  rifles,  carbines,  and  automatic  rifles 
were  fired  through  a  quick-fire  course,  firing  at  short  exposure  time 
(pop-up)  targets  located 'at  40,  80,  and  150  meters  from  the  firing 
point.  Targets  were  randomly  presented:  Exposure  time  was  2  and  4 
seconds;  the  firer  was  not  limited  in  the  amount  of  ammunition  'fired; 
however,  firing  was  permitted  only  when  targets  were  presented.  The 
semiautomatic  and  automatic  modes  of  fire  were  used,  except  the  candir 
date  automatic  rifles  were  not  fired  semiautomatlcally .  Rounds  fired, 
targets  hit,  target  hits, and  time  to  fire  were  recorded.  Hit  capa¬ 
bility  was  computed.  The  exercise  was  conducted  once  using  pointed 
fire, and  once  using  aimed  fire. 

2.12.3  (C)  RESULTS  (U) 

2.12.3.1  (C)  Rifles  (U) 

A  stimmary  of  pointed  and  aimed  fire  accuracy  results  is  reflect¬ 
ed  in  Table  12-1.  A  detailed  listing  of  results  is  included  in  Charts 
12-1  and  12-2,  Appendix  II.  (Charts  reflect  average  of  one  target, 
at  each  range.)  Times  to  fire  the  second  round  on  a  target  and  time 
to  engage  a  second  target  were  not  determined  as  the  instrumentation 
equipment  was  not  adequate  to  accurately  measure  these  times.  Time 
to  fire  the  first  round  and  average  time  to  fire  a  round  were  com¬ 
puted  ,  V  . 

2.12.3.2  (C)  Carbines  (U)  -  » 

2.12.3.2.1  (C)  A  summary  of  pointed  and  aimed  fire  accuracy  results 

is  reflected  In  Table  12-2.  A  detailed  listing  <r£  results  is  includ¬ 
ed  in  Charts  12-3  and  12-4,  Appendix  II. 
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2.12.3,2.2  (C)  Di-ta  recording  equipment  used  in  ti  a  conduct  of  this 
sub-test  W'i!:  not  capable  of  determining  fi  a  time  to  fire  the  second 
round  on  a  target,  or  the  time  to  engage  a  econd  target. 

2,^12. 3. 3  (C)  Automatic  Rifler  (U).  ; 
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cate  that  in  all  situations  t:..e  fplXoui'.,,;;.  occirriC;  ..vi-:  c'..r.abiltty 
of  aimed  fire  was  significantly  greater  tann  pointer  fire,  time  to 
engage  the  target  fpr  aimed  fire  was  significantly  greater 
pointed  fire,  and  number  of  rounds  fired  with  aimed  fire  wr..’,  sig¬ 
nificantly  less  than  pointed  fire.  In  aimed  fire,  the  flrer  takes 
more  time  to  eiigage  the  target  and  receives  more  hits  per  rounds  . 
fired,  but  with  pointed  fire  the  firer  can  engage  the  target  quicker 
and  get  off  a  greater  number  of  rounds.  The  instrumentation  used 
in  this  sub- test  was  not  capable  of  recording  which  round  in  c 
burst  hit  the  target.  Therefore,  it  is  not  possible  to  show  how 
many  rounds  it  took  the  firer  to  hit  the  target. 

2.12.4.2  (C)  Carbines  (U) 

2.12.4.2.1  (C)  The  S-C  is  significantly  more  effective  in  the 
semiautomatic,  automatic,  aimed  and  pointed  fire  accuracy  roles. 

2.12.4.2.2  (C)  In  comparing  the  effectiveness  between  aimed  and 
pointed  fire  with  the  candidate  carbines,  the  analysis  in  paragraph 

2.12.4.1.2  is  confirmed. 

2.12.4.3  (C)  Automatic  Rifles  (U) 

2.12.4.3.1  (C)  The  S-AR  is  c i'^nif leant ly  more  effective  in  the 
automatic,  pointed  avid  aimed  fire  accxtracy  role. 
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2.12.4.3.2  (C)  Aimed  fire' is  significantly  better  than  pointed 

fire  with  respect  to  HC  and  HTP  for  each  of  the  candidate  auto> 
matic  rifles.  However,  it  should  be  pointed  out  that  test  soldiers 
take  longer  to  get  off  the  first  round  or  burst  when  delivering 
aimed  fire  and  that  significantly  less  rounds  are  fired  when 
delivering  aimed  fire.  The  most  significant  factor  in  comparing 
pointed  to  aimed  fire  is  the  time  to  hit  the  target  with  the  first 
round  and  this  could  not  be  measured  with  the  Instrumentation 
available  for  this  test. 
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2,13  (C)  SUB^TEST  NO  13,  PORTABILITY  AND  AERIAL  DELIVERY  (U) 

2.13.1  (C)  OBJECTIVE  (U) 

2.13.1.1  (C)  Rifles,  Carbines,  and  Automatic  Rifles  (U) 

Specific 

2.13.1.1.1  (C)  To  determine  (ref  para  3b(6),  Part  I,  App  III): 

a.  Relative  comfort  to  carry  and  fire,  to  Include  projections 
which  can  readily  entangle  In  brush,  grass,  or  battlefield  obstacles. 

b.  Suitability  of  being  carried  while  debarking  from  amphibious 
shipping  via  debarkation  nets. 

c.  Suitability  of  being  carried  while  getting  In  and  out  of 
aircraft,  vehicles,  and  AFC's. 

4.  Suitability  for  aerial  delivery  by  Individual  parachutists. 

2.13.1.1.2  (C)  To  evaluate  the  suitability  of  accepting  a  carrying 
sling  in  a  conventional  manner. 

2.13.1.2  (C)  Machine  Guns  (U) 

Specific 

2.13.1.2.1  (C)  To  determine  (ref  para  lb(6).  Part  II,  App  III): 

a.  Relative  ease  to  carry  and  fire,  to  Include  a  minimum  of  pro¬ 
jections  which  could  entangle  In  battlefield  obstacles. 

b.  Suitability  of  weapon  and  mount  being  delivered  by  the  Individual 
parachutist. 

c.  Suitability  of  carrying  weapon  and  ammunition  container^ 
while  debarking  from  amphibious  shipping  via  debarkation  nets. 

d.  Suitabilii  ’  of  carrying  while  getting  in  and  out  of  aircraft, 
vehicles,  and  APC's. 

2.13.1.2.2  (C)  To  evaluate  suitability  of  accepting  a  carrying  sling 
and  carrying  handle.  (Ref  para  lb(6).  Part  II,  App  III.) 
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2.13.2  (C)  METHOD  (U) 

2.13.2.1  (C)  Rifles.  Carbines,  and  Automatic  Rifles  ,(U) 

2.13.2.1.1  (C)  Throughout  all  sub-tests,  data  bearing  on  portability 
were  recorded. 

2.13.2.1.2  (C)  Data  pertaining  to  subparagraph  2.13.1.1.1a  above 
were  collected  during  Sub-Test  No  8,  Assault,  Day  and  Night. 

2.13.2.1.3  (C)  A  platform  34  feet  in  height  was  constructed  and  a 
debarkation  net  hung  over  the  side.  Fifteen  combat- equipped  riflemen 
from  each  test  group  of  30  test  soldiers  descended  the  debarkation  net 
from  the  platform,  simulating  debarkation  from  a  troop  ship  to  assault 
boats.  Test  soldiers  alternately  descended  with  each  type  candidate 
rifle.  Suitability  of  the  weapon  being  carried  while  debarking  was 
determined. 


2.13.2.1.4  (C)  One  infantry  rifle  squad  from  each  test  group,  equipped 
with  their  appropriate  type  candidate  rifle,  was  loaded  aboard  aircraft 
(CV-2  and  UH-lB),  vehicles  (Truck,  Cargo,  24-Ton,  and  APC's  (M113)) 

and  unloaded.  Any  difficulties  encountered  in  loading  or  unloading 
were  recorded. 

2.13.2.1.5  (C)  The  candidate  rifles* carbines  and  automatic  rifles 
were  examined  and  the  most  suitable  means  of  attaching  them  to  the 
individual  parachutist  were  determined.  Three  of  each  )(yp^  weapon 
were  jumped  five  times  by  parachutists  from  aircraft.  The  weapons 
were  examined  for  damage  after  each  parachute  ij.ump,  and  parachutists 
were  questioned  concerning  difficulties  encountered  during  exit  from 
the  aircraft,  descent,  and  recovery  on  the  ground.  Suitability  for 
aerial  delivery  of  the  weapons  by  the  individual  parachutist  was 
determined. 


2,13.2.1,6  (C)  To  determine  the  relative  ease  in  carrying  the 

candidate  rifles,  carbines,  and  automatic  rifles,  the  test  soldiers 
participated  in  three  cross-country  marches  of  3  miles  each.  The 
terrain  through  which  the  test  soldiers  traveled  consisted  of  steep 
grades,  open  fields,  heavily  vegetated  areas,  high  grass  and  brush, 
hard- top  road  surfaces,  and  swampy  areas.  Also  Included  in  each 
march  were  simulated  combat  situations  where  the  test  soldiers  were 
required  to  hit  the  ground  and  position  themselves  for  an  assault. 

The  test  soldiers  were  also  required  to  negotiate  a  water  obstacle, 
traveling  through  chest-high  water  for  40  yards.  During  this  portion 
of  the  exercise,  the  candidate  weapons  were  sometimes  completely 
submerged  in  the  water,  and  were  exposed  to  the  effects  of  sand  and 
mud . 
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(C)  Machine  Guns  (U) 

2.13.2.2.1  (C)  Upon  completion  of  Sub-Test  No  8,  Assault,  Day  and 
Night,  each  test  soldier  was  questioned  separately  as  to  the  com¬ 
parative  ease  with  which  the  candidate  machine  guns  were  carried,  and 
as  to  any  difficulties  encountered.  Particular  attention  was  given 
to  deterainiiig^^any  projections  which  could  entangle  in  battlefield 
obstacles.  The  ease  of  firing  the  candidate  machine  guns  while  they 
were  being  carried  was  noted. 

2.13.2.2.2  (C)  The  candidate  machine  guns  were  attached  to  the  parachutist 
to  determine  the  best  means  of  carry  by  the  parachutist.  Three -■of -eAdh 
type  Candidate,  machine  gun,  packed  and  worn  .in  the  manae:r..4eemed;  most.' suit¬ 
able,  were  jumped  five  times  by  combat-equipped  parachutists.  .  The  Candidate 
machine  guns  were  inspected  prior  to  and  after  .jumping  and,  if  deter¬ 
mined  by  visual  inspection  to  be  safe,  were  test  fired  after  the  jump. 
Breakage,  malfunctions,  and  other  related  data  were  recorded.  All 
parachutists  were  questioned  as  to  the  compatibility  of  the  test 

machine  guns  with  other  equipment. 

2.13.2.2.3  (C)  A  platform  34  feet  in  height  was  constructed  and  a 
debarkation  net  hung  over  the  side.  Six  combat-equipped  machine  gun 
crews  were  instructed  in  "dry  net"  drill.  Each  team  was  then  required 
to  raise  and  lower  each  type  of  candidate  machine  gun  from  the  plat¬ 
form.  The  test  soldiers  were  then  interrogated  as  to  the  comparative 
suitability  of  the  candidate  machine  guns  in  this  exercise. 

2.13.2.2.4  (C)  jOne  infantry  weapons  squad  (TOE  7-18E)  equipped  with 
each  type  of  canaidate  machine  gun  was  loaded  in  a  helicopter,  a  2^- 
ton  truck,  and  ah  M113  personnel  carrier.  Any  difficulties  encountered 
in  loading  or  unloading  were  recorded. 

2.13.2.2.5  (C)  I  During  the  conduct  of  this  and  all  other  sub-tests, 
particularly  Sut)-Test  No  8,  Assault,  Day  and  Night,  the  suitability 

of  the  candidate  machine  guns  to  accept  a  carrying  sling  was  evaluated, 
as  well  as  ease  of  carrying  in  the  slung  poAition.  The  suitability  of 
the  carrying  handles  of  the  candidate  machine  guns  was  evaluated. 

/ 

2.13.3  (C)  RESULTS  (U) 

2.13.3.1  (C)  Rifles  (U) 

2.13.3.1.1  (C)  The  5.56-mm  candidate  rifles  were  easiest  to  carry 
during  a  cross-country  portability  exercise.  When  questioned  as  to 
the  comparative  ease  of  portability  with  the  candidate  rifles,  the 
test  soldiers  indicated  that  all  of  the  5.56-mm  candidate  rifles  were 
easier  to  carry  than  the  M14  rifles  because  the  5.56-mm  rifle  were 
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lighter,  smaller,  and  had  less  tendency  to  becotAe  entangled  In  brush 
and  the  soldier's  web  equipment.  The  advantages  of  the  carrying  handle 
of  the  XM16B1  were  noted  for  control  of  the  rifle  In  moving  through 
thick  brush.  For  limited  portions  of  the  cross-country  march  where 
the  stock  of  the  A-R  was  folded.  It  was  easier  to  handle  than  the 
other  candidate  rifles.  While  carrying  the  candidate  rifles  at  sling 
arms,  the  H-R  was  more  convenient  because  of  the  sling  attachment  to 
the  side  of  the  rifle. 

2.13.3.1.2  (C)  The  MIA  and  H-R  were  easier  to  carry  with  the  bipod 
attached  because  their  blpodscould  be  folded.  However,  the  S-R, 

XM16E1,  and  a-R  possessed  quick  attachable  and  detachable  bipods  which 
showed  no  apparent  disadvantage  when  compared  to  the  folding  bipod 
which  remained  on  the  rifle. 

2.13.3.1.3  (G)  The  S.56-nB  candidate  rifles  wers  easier  to  use 
while  the  test  soldier  was  moving  to  engage  targets  and  fire  because 
of  their  size  and  lightness. 

2.13.3.1.4  (C)  In  ascending  and  desceniding  a  cargo  net,  loading, 
being  transported,  or  unloading  from  aircraft,  vehicles,  and  armored 
personnel  carriers,  the  test  soldiers  equipped  with  the  5.56-mm  candi¬ 
date  rifles  had  less  difficulty.  The  A-R  with  the  folded  stock  was 
noted  to  have  a  definite  advantage  In  these  exercises  because  of  its 
reduced  length. 

2.13.3.1.5  (C)  The  most  suitable  means  of  attaching  the  candidate 
rifles  to  the  Individual  parachutist  are  Indicated  in  Figures  37 
through  43,  Appendix  V. 

2.13.3.1.6  (C)  There  were  no  significant  difficulties  encountered 
with  any  of  ^e  candidate  rifles  during  aerial  delivery  with  the  indi¬ 
vidual  parachutist.  Mo  damage;  was  Incurred  by^ any  pf  the' candidate . ; 
rifles  during  the  parachute  jumt>s.  The  most  suitable  means  of  rigging 
for  delivery  on  the  individual  jiarachutlst  for  all  candidate  rifles 
were  with  the  rifle  packed  In  the  Case,  individual  Weapon,  Parachutist. 
All  of  the  candidate  rifles  could  be  suitably  rigged  for  the  individual 
parachutist  as  follows: 

a.  P116E1*  Slung  on  the  left  shoulder,  muzzle  up  with  the  sling 
lengthene«i  to  lower  the  muzzle  as  low  as  possible.  The  muzzle  and  front 
sight  should  be  taped.  The  bolt  assist  device  should  be  padded  and  the 
magazine  taped  Into  the  rifle.  Two  ties  should  be  used,  one  to  the 
diagonal  backstrap  and  one  to  the  main  lift  web.  (Fig  40,  App  V.) 
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b.  S"R.  Slung  on  left  shoulder,  muzzle  up;  the  muzzle  should 

be  padded  and  the  sling  lengthened  to  lower  the  muzzle  as  low  as  possible. 
For  testing,  the  stock  was  detached  from  the  rifle  and  taped  to  the  . 
outside  of  the  receiver  since  It  was  the  opinion  of  the  test  officer  th4t 
the  stock  Is  not  strong  enough  for  the  rifle  to  be  jumped  In  the  normal 
manner.  The  magazine  should  be  taped  Into  the  rifle.  Two  ties  should 
be  usedir  one  to  the  diagonal  backs  trap  and  one  to  the  main  left  web. 

(Fig  41,  App  V.) 

c.  H"R.  Slung  on  the  left  shoulder  with  the  sling  passed  around 
the  rifle  barrel,  and  lengthened  to  lower  the  muzzle  as  low  as  possible. 
The  muzzle  should  be  taped.  The  magazine  should  be  taped  Into  the  rifle. 

A  lower  leg  tie  may  be  used  If  desired;  however.  It  was  not  considered 
necessary.  Two  other  ties  should  be  used,  one  to  the  diagonal  backstrap 
and  one  to  the  main  lift  web.  (Fig  42,  App  V.) 

d.  A"R.  Slung  on  the  left  shoulder,  muzzle  up  with  the  sling 
lengthened  to  lower  the  muzzle  as  low  as  possible.  The  front  sight 
and  muzzle  should  be  taped.  The  hinge  of  the  folding  butt  stock  should 
be  padded  and  taped  as  the  hinge  protrudes,  and  Is  a  potential  hazard 
CO  the  Jumper  if  he  were  to  execute  a  left>slde  parachute  landing  fall. 

The  magazine  should  be  taped  into  .the  rifle.  Two  . ties.ishouldobe^us^di,.. one 
to  the  diagonal  backstrap  and  one  to  the  main  lift  web.  (Fig  43,  App  V.) 

2.13.3.2  (C)  Carbines  (U) 

2.13.3.2.1  (G)  With  respect  to  portability,  all  candidate  carbines 
were  suitable  however  the  S-G  and  C'SMG  were  mure  portable  than  the 
M14  under  the  following  test  conditions: 

a.  Moving  through  brush,  grass,  and  battlefield  obstacles. 

b.  Descending  from  simulated  troop  shlprvla 'deliArkAtlbn  net.  . 

c.  Loading  and  unloading  from  vehicles,  A^C's,  and  aircraft. 

2.13.3.2.2  (C)  The  S-C  was  rigged  for  jumping  In  a  similar  manner 
to  the  S-*R,  as  described  In  paragraph  2.13.3.1.5d,  with  the  same 
remarks  about  the  S-R  being  pertinent  to  the  S<*C.  (Fig  44,  App  V.) 

2.13.3.2.3  (C)  The  C-SMG  was  slung  on  the  left  ^hduld'^r  with  the  sling 
lengthened  to  lower  the  muzzle..and  the  stock  telescoped,  with  the  bolt 
assist  device  padded  and  taped,  jfront  sights  should  be  taped  and  two 
ties  used,  one  to  the  diagonal  backstrap  and  one  to  the  main  lift  web. 

(Fig  45,  App  V.) 
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2.13.3.2.4  (C)  The  hlage  on  the  folding  butt  stock  of  the  S-C  should 
be  padded  and  taped.  While  executing  parachute  landing  fal^s,  several 
parachutists  fell  on  the  S*C,  and  remarked  that  the  protruding  edges  of 
the  swing  hinges,  exposed  by  folding  the  stock,  exerted  painful  pressure 
upon  their  hip  at  Impact. 

2.13.3.2.5  (C)  The  S-C  and  C-SM6  used  In  the  aerial  delivery  portions 
of  this  sub- test  were  examined,  function  fired,  and  were  found  to  per¬ 
form  satisfactorily. 

2.13.3.2.6  (C)  One  S-C  sustained  minor  damage  resulting  from  aerial 
delivery.  The  lower  sling  swivel  broke  from  the  butt  stock. 

2.13.3.3  (C)  Automatic  Rifles  (U) 

2.13.3.3.1  (C)  Seven  of  the  test  soldiers  stated  that  the  M14E2 
presented  little  or  no  difficulty  in  traveling  cross-country  with 
respect  to  its  catching  on  vines,  brush,  branches,  or' other  foliage. 

Four  flrers  stated  th^t  the  M14E2  did  catch  on  vegetation  because  of 
its  length.  Some  of  the  test  soldiers  stated  that  the  basic  load  of 
the  M14e2  was  too  heavy  and  was  difficult  to  carx^  cross-country  any 
considerable  distance,  and  additionally  Increased  the  difficulty  of 
negotiating  the  water  obstacle.  During  function  firing  after  the  marches, 
one  M14e2  failed  to  feed  eight  times. 

2.13.3.3.2  (c)  Ten  of  the  test  soldiers  stated  that  the  C-AR  pre¬ 
sented  little  or  no  difficulty  in  traveling  cross-country  with  respect 
to  its  catching  on  vines,  brush,  branches,  or  other  foliage.  One  test 
soldier  stated  that  the  bipod  had  a  tendency  to  fall  off  when  traveling 
through  dense  vegetation,  and  when  "hitting  the  ground."  It  was  further 
stated  that  the  short  stock  of  the  C-AR  made  it  difficult  to  "hit  the 
ground"  as  quickly  as  with  >the  M14e2.  During  function  firing  after 

the  marches,  one  C-4R  failed  to  eject. 

2.13.3.3.3  (C)  Six  of  the  test  soldiers  stated  that  they  experienced 
difficulty  in  carrying  the  S-AR  on  the  cross-country  march.  They 
stated  that  the  bipods  had  a  tendency  to  fall  off  or  to  become  en¬ 
tangled  in  brush  and  vines.  One  test  soldier  stated  that  the  front 
sight  of  his  S-AR  caught  in  the  vegetation. 

2.13.3.3.4  (C)  It  was  the  opinion  of  the  test  officer  that  the  S-AR 
was  not  properly  balanced  for  ease  of  carrying,  in  that  its  center  of 
balance  was  concentrated  too  far  to  the  front.  The  short  stock  of  the 
S-AR  made  It  difficult  to  "hit  the  ground"  using  the  Stock  as  is  done 
with  the  M14E2. 
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2.13.3.3.5  (C)  During  function  firing,  after  exposure  to  sand,  mud, 
and  water  on  the  marches,  one  S-AR  “ran  away,"  then  failed  to  fire;  one 
S-AR  failed  to  eject,  then  failed  to  feed,  and  three  S-AR's  failed  to 
eject,  then  double  fed. 

2.13.3.3.6  (C)  The  test  soldiers  experienced  only  slight  difficulty 
In  climbing  and  descending  a  debarkation  net  with  the  M14E2.  Occasion-* 
ally  the  muzzle  of  the  M14E2  would  become  entangled  in  the  debarkation 
net,  requiring  the  test  soldier  to  pause  to  free  his  weapon. 

2.13.3.3.7  (C)  The  teat  soldiers  experienced  no  difficulty  in 
clif^lng  and  descending  a  debarkation  net  with  either  the  C-AR  or  the 
S-AR. 

2.13.3.3.8  (C)  The  test  soldiers  stated  that  the  M14E2,  due  to  its 
length,  would  sometimes  interfere  with  other  test  soldiers  when  load¬ 
ing  and  unloading  from  aircraft,  vehicles,  and  AFC's.  The  barrel,  or 
bipod  legs  when  open,  tended  to  catch  on  the  clothing  or  web  gear  of 
other  test  soldiers  and  to  hit  the  side  of  the  aircraft,  vehicle,  or 
AFC. 


2.13.3.3.9  (C)  The  test  soldiers  stated  that  the  C-AR  and  the  S-AR, 
with  their  bipods  attached,  tended  to  catch  on  the  clothing  and  web 
gear  of  other  test  soldiers.  When  the  bipods  were  not  attached,  the 
C-AR  and  the  S-AR  did  not  interfere  with  other  test  soldiers. 

2.13.3.3.10  (C)  It  was  determined  that  the  best  method  to  rig  the 
C-AR  and  the  S-AR  for  Jumping  by  the  individual  parachutist  was  in 
the  Case,  Individual  Weapon,  parachutist.  (Figs  39  and  46,  App  V.) 

2.13.3.4  (C)  Machine  Guns  (U) 

2.13.3.4.1  (C)  When  questioned  as  to  the  comparative  ease  with  which 
the  candidate  machine  guns  could  be  carried,  the  11  tmi  soldiers 
questioned  indicated  that  the  Code  S  machine  guns  were^ easier  to  carry 
than  the  M60  machine  guns.  Reasons  given  were  that  Code  S  machine 
guns  were  lighter,  smaller,  and  had  less  tendency  to  become  entangled 
in  brush,  vines,  and  web  equipment. 

2.13.3.4.2  (C)  While  being  carried  through  heavy  underbrush  one  M60 
machine  gun  barrel  became  unlatched  and  one  Code  S  machine  gun  trigger 
guard  became  detached  from  the  weapon  from  contact  with  the  underbrush. 
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2.13.3.4.3  (C)  The  II  test  soldiers  Indicated  that  the  S-UiG's  vere 
easier  to  fire  vhlle  being  carried  than  were  the  MSO-lMQ's;  however, 
two  test  soldiers  commented  that  cartridge  cases  were  occasionally 
ejected  into  their  left  sleeve  when  firing  the  S-LMG'-in  the  assault.,# 

2.13.3.4.4  (C)  The  best  means  of  jumping  the  Code  S  machine  guns 
was  with  the  S-hMG  packed  In  the  Parachutist  Adjustable  Equipment 
Container  (ref  Fig  47  and,  48 ,  App,  V) ,  and  the  ,.S-‘I21G  In  the  C$ise, 
Individual  Weapon,  Parachutist. (ref  Fig" 39,  App  V) . 

2.13.3.4.5  (C)  No  damage  was  noted  to  any  of  the  three  S-UIG's 

jumped  and  they  were  fired  after  the  jumps  with  no  noticeable  increase 
In  the  number  of  malfunctions.  One  S-ltlG  was  damaged  to  such  an  extent 
that  It  could  not  be  fired.  The  feed  cover  latch  handle  was  broken 
off  (ref  Fig  96  and  97,  App  V),  the  windage  knob  was  bent  (Ve£  Pig  97, 
App  V),  and  the  feed  covsr  was  bent  so  that  it  could  not  be  closed 
(ref  Fig  95,  96,  and  57,  App  V).  ‘ 

2.13.3.4.6  (C)  No  difficulties  were  encountered  In  raising  or  lower¬ 
ing  any  of  the  candidate  machine  guns  during  the  "dry  net"  drill.  The 
11  test  soldiers  questioned  stated  that  the  Code  S  machine  guns  were 
easier  to  raise  and  lower  due  to  their  lighter  weight. 

2.13.3.4.7  (C)  No  difficulties  were  encountered  when  an  Infantry 

weapons  squad  equipped  with  each  type  candidate  machine  gun  loaded  in 
and  unloaded  from  a  helicopter,  a  2%-ton  truck,  and  an  M113  personnel 
carrier.  ■ 


2.13.3.4.8  (C)  The  S-MMG  was  not  capcble  of  accepting  a  carrying 
sling  since  It  did  not  have  a  forestock  assembly.  (Fig  10,  App  V). 

When  questioned  as  to  the  relative  ease  of  carrying  the  candidate 
machine  guns  In  the  slung  position,  the  11  test  soldiers  questioned 
Indicated  the  S-LMG  was  the  easiest  to  carry  due  to  Its  lighter  weight. 

2.13.3.4.9  (C)  It  was  the  opinion  of  the  11  test  soldiers  used  that 
the  carrying  handles  of  the  candidate  machine  guns  were  suitable  for 
that  purpose, 

2.13.4  (C)  ANALYSIS  (TJ) 

2.13.4.1  (C)  Rifles,  Carbines,  and  Automatic  Rifles  (U) 

2.13.4.1.1  (C)  All  of  the  candidate  rifles  are  suitable  as  to 
portability.  However,  the  5.56-mm  candidate  rifles  are  significantly 
easier  to  carry  than  the  Ml4  In  cross-country  marches  and  exercises, 
debarking  from  amphibious  shipping,  and  when  getting  Into  and  out  of 
aircraft,  vehicles,  and  AFC's.  The  A-R,  with  the  stock  folded.  Is  the 
easiest  of  all  to  handle  In  debarking  exercises  and  for  getting  In  and 
out  of  aircraft,  vehicles,  and  AFC's. 

CONRDENTIAL 


161 


CONFIDENTIAL 

2.13.4.1.2  (C)  The  candidate  rifles  are  all  considered  to  be  suit¬ 
able  for  aerial  delivery  by  individual  parachutists. 

2.13.4.1.3  (C)  All  of  the  candidate  rifles  are  suitable  with  respect 
to  acceptability  of  a  carrying  sling  in  a  conventional  manner.  The 
H-R  sling  system  was  the  most  suitable  for  carrying  the  rifle  in  the 
slung  position. 

2.13.4.1.4  (C)  All  of  the  candidate  carbines  are  suitable  with  re¬ 
spect  to  portability.  However,  the  C-SMG  and  S-C  are  significantly 
easier  to  carry  than  is  the  M14  in  cross-country  marches  and  exer¬ 
cises,  debarking  from  amphibious  shipping,  and  for  getting  into  and 
out  of  aircraft,  vehicles,  and  APG's. 

2.13.4.1.5  (C)  The  candidate  carbines  are  all  considered  suitable 
for  aerial  delivery  by  individual  parachutists. 

2.13.4.1.6  (C)  The  candidate  carbines  are  all  suitable  for  accepting 
a  carrying  sling  in  a  conventional  manner.  The  C-SMG  is t he  easiest 
of  the  candidate  carbines  to  carry. 

2.13.4.1.7  (C)  All  of  the  candidate  automatic  rifles  are  suitable 
with  respect  to  portability.  The  C-AR  and  the  S-AR  are  significant¬ 
ly  easier  to  carry  than  the  M14E2  on  cross-country  marches  and  exer¬ 
cises.  However,  the  C-AR  and  S-AR  bipods,  when  attached,  tend  to  be¬ 
come  disengaged  from  contact  with  vegetation  and  other  obstacles. 

This  Is  undesirable  but  acceptable,  since  they  can  be  carried  In 
their  bipod  carrying  case  and  are  quickly  attached  And  detached.  In 
addition,  the  C-AR  and  S-AR  bipods  have  a  tendency  to  detach  from 
the  automatic  rifle  when  the  soldier  "hits  the  ground." 

2.13.4.1.8  (C)  The  candidate  automatic  rifles  are  suitable  with  re¬ 
spect  to  carrying  while  debarking  from  amphibious  shipping  and  getting 
into  and  out  of  aircraft,  vehicles,  and  AFC's.  The  C-AR  and  S-AR 

are  slightly  easier  to  handle  under  these  conditions  than  Is  the 
M14E2 . 


2.13.4.1.9  (C)  The  candidate  automatic  rifles  are  considered  suit¬ 
able  for  aerial  delivery  by  Individual  parachutists. 

2.13.4.1.10  (C)  The  candidate  automatic  rifles  are  suitable  with 
respect  to  accepting  a  carrying  sling  in  a  conventional  manner. 

2.13.4.2  (C)  Machine  Guns  (U) 

2.13.4.2.1  (C)  The  candidate  machine  guns  are  suitable  with  respect 

to  portability,  with  the  Code  S  machine  guns  being  significantly 
easier  to  carry  and  fire  than  the  M60  machine  guns  due  to  their 
smaller  size  and  lesser  weight  and  recoil. 
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2.13.4.2.2  (C)  The  candidate  machine  guns  are  suitable  for  aerial 
delivery  by  individual  parachutists. 

2.13.4.2.3  (C)  The  candidate  machine  guns,  except  the  S>MMG,  which 
does  not  have  a  forestock  to  which  a  front  sling  swivel  can  be  at¬ 
tached,  are  suitable  for  accepting  a  carrying  sling.  All  of  the 
candidate  machine  guns  have  carrying  handles  which  are  considered 
suitable  for  carrying  them  for  short  distances  or  when  the  barrels 
are  hot. 

2.13.4.2.4  (C)  The  S-LMG  cannot  be  mounted  on  the  tripod  sub-mount 
assembly  with  the  forestock  assembled.  Without  the  forestock  as¬ 
sembled,  a  sling  cannot  be  attached. 

2.13.4.3  (C)  Deficiency  of  the  Candidate  Weapons  (U) 


S-AR: 


The  S-AR  is  unreliable  in  functioning  after  exposure  to  sand, 
mud,  and  water. 

2.13,4.4  (C)  Shortcomings  of  the  Candidate  Weapons  (U) 

C-AR  and  S-AR: 

The  C-AR  and  S-AR  bipods  tend  to  become  detached  toonedsiily ' when 
utriadver’faln’tlyi'sbruck.:  ’".I::!)  if’," 
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2.14  (C)  SUB-TEST  NO  14,  ACCESSORIES  aND  TRAINING  AIDS  (U) 

2.14.1  (C)  OBJECTIVES  (U) 

Rifles,  Carbines,  and  Automatic  Rifles 

2.14.1.1  (C)  General  (U) 

To  evaluate  the  accessories  provided  with  the  candidate  rifles. 

(Ref  40,  App  I.) 

2.14.1.2  (C)  Specific  (U) 

2.14.1.2.1  (C)  To  determine  the  suitability  of  blank  ammunition 
and  blank  firing  attachments/devices.  (Ref  para  9,  Part  I,  App  III.) 

2.14.1.2.2  (C)  To  evaluate  the  folding-type  bipod,  lightweight 
and  readily  detachable.  (Ref  para  3a(8),  Part  I,  App  III.) 

2.14.2  (C)  METHOD  (U) 

2.14.2.1  (C)  Throughout  all  sub-tests,  the  candidate  rifles  with 
their  components  and  accessories  were  evaluated.  Particular  attention 
was  given  to  determining  the  suitability  of  the  following: 

a.  Combination  tool. 

b.  Cleaning  rod. 

c.  Carrying  sling. 

d.  Bipod. 

e.  Other  accessories  and  training  aids  as  provided. 

2.14.2.2  (C)  During  Sub-Test  No  13,  Portability  and  Aerial  Delivery, 
the  carrying  sling  was  evaluated. 

2.14.2.3  (C)  Throughout  all  firing  tests  where  the  bipod  was  used, 
difficulties  encountered  were  recorded,  and  upon  completion  of  all 
tests,  a  determination  as  to  the  suitability  of  the  bipod  provided 
with  the  candidate  rifles  was  made.  Particular  attention  was  given 

to  ease  of  attaching,  adjusting,  and  detaching  the  bipod  from  the  rifle. 

2.14.3  (C)  RESULTS  (U) 

2.14.3.1  (C)  Rifles  (U) 
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2.14.3.1.1  (C)  The  combination  tool  provided  for  the  M14  was  used 
as  an  offset  screwdriver,  gas  plug  wrench,  and  cleaning  rod  handle. 

(Item  5,  Fig  52,  App  V.) 

2.14.3.1.2  (C)  One  combination  tool  was  provided  for  the  20  S-R's. 

(Item  3,  Fig  57,  App  V.)  It  was  used  as  an  adjusting  tool  for  the 
front  sight  post  and  as  a  punch  to  remove  the  takedown  pins;  however, 
a  cartridge  could  also  be  used  to  accomplish  bcth  these  tasks. 

2.14.3.1.3  (C)  A  sight  elevation  adjustment  tool  and  a  Phillips  tip 
screwdriver  were  provided  with  the  H-R  to  make  fine  adjustments  on 
the  elevation  and  windage  of  the  rear  sight.  (Item  3,  Fig  55,  -App  V.) 

A  cartridge  could  be  used  to  remove  snap  pins. 

2.14.3.1.4  (C)  No  combination  tool  was  provided  with  the  XM16E1 
or  A-R. 

2.14.3.1.5  (C)  There  were  no  difficulties  with  cleaning  rods  provided 
for  the  M14.  Mil  type  cleaning  rods  (Item  1,  Pig  54,  App  V)  were 
provided  for  the  XM16E1  and  ArJl,  No  cleaning  rods  were  provided  for 
the  S-R  and  H-R.  However,  locally  available  cleaning  rods  ^jrtll  type) 
were  used.  Mil  cleaning  rods  frequently  became  unseirviceable  with 
little  use  (ref  Sub-Test  No  15,  Maintenance).  They  mushroomed  and 
flared  at  the  'oints  and  came  apart.  (Fig  68,  App  V.) 

2.14.3.1.6  (C)  The  carrying  slings  provided  rith  the  candidate  rifles 
were  used  without  difficulty  throughout  the  tei r. 

2.14.3.1.7  (C)  The  m2  bipod  provided  with  the  M14  was  a  folding- type 
bipod  with  adjustable  legs.  The  bipod  required  the  use  of  the  combination 
tool  for  attacl^ent  to  the  rifles.  The  ’roiipd- touching  portions  of  the 
bipod  feet  are  flat,  and  they  act  as  skids  when  moved  laterally.  (Fig  1, 
App  V.) 

2.14.3.1.8  (C)  The  S-R  was  provided  with  a  spring-loaded  bipod  that 
clamps  to  the  barrel  of  the  rifle  without  adjustment.  It  had  adjustable 
legs  for  height,  but  could  not  be  folded.  It  was  quickly  attached  and 
detached,  and  was  carried  in  a  carrying  case  attached  to  the  pistol 
belt  when  not  in  use.  The  bipod  leg  had  a  flat  foot  with  a  small  spike 
on  the  outside  portion.  (Fig  57,  App  V.) 

2.14.3.1.9  (C)  The  M3  bipod  was  provided  with  the  XM16E1  and  A-R, 

It  was  a  spring-loaded  bipod  that  clamped  to  the  barrel  of  the  rifle 
without  adjustment.  It  did  not  have  adjustable  legs,  nor  could  it  be 
folded  on  the  rifle.  It  was  quickly  attached  and  detached,  and  was 
carried  in  a  carrying  case  when  not  in  use.  The  ground- couching  portions 
of  this  tripod  were  flared  to  the  outside  and  had  sharp  edges  which  did 
not  easily  slide  laterally.  (Fig  49,  App  V.) 
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2.14.3.1.10  (C)  The  bipod  provided  with  the  H-R  was  a  slip-on,  folding- 

type,  nonadjustable  bipod  with  a  spring-loaded  snap  lock.  When  on  the 
rifle,  it  was  located  on  the  collar  below  the  chamber  area  of  the 
barrel,  forward  of  the  magazine  housing.  Its  ground- touching  portions 
were  two.  large  feet  with  a  large  triangular  spike  on  the  bottom  of  each 
foot.  The  rearward  position  of  the  bipod  enabled  the  firer  to  engage  targets 
with  less  lateral  movement  of  the  rifle  and  bipod  than  with  the  other 
candidate  rifles.  However,  the  feet  of  the  bipod  did  not  easily  slide 
laterally.  (Fig  50,  App  V.) 


2.14.3.2  (C)  Carbines  (U) 


2.14.3.2.1  (C)  Combination  tools  were  available  only  for  the  Ml4;  these 
presented  no  difficulties.  Test  flrers  used  cartridge  tips  to  perform 
adjustments  on  the  S-C  and  C-SMG  which  could  otherwise  be  accomplished 
by  a  combination  tool.  (Ref  Sub-Test  No  15,  Maintenance.) 

2.14.3.2.2  (C)  Cleaning  rods  were  provided  with  the  Ml4  maintenance 
package  and  presented  no  difficulties.  Cleaning  rods  were  not  received 
with  either  the  S-C  or  C-SMG,  but  were  locally  procured  (Mil  type) . 

2.14.3.2.3  (C)  No  difficulties  were  encountered  using  standard  web 
slings  with  the  carbine  candidates. 


2.14.3.2.4  (C)  No  bipods  were  received  with  the  S-C  and  C-SMG. 


2.14.3.3  (C)  Automatic  Rifles  (U) 


2.14.3.3.1  (C)  The  combination  tools  provided  for  the  M14E2  and  the 
S-AR  presented  no  difficulty.  No  combination  tool  was  necessary  for 
the  CeAR  since  the  firer  could  use  the  tip  of  a  5.56-mm  cartridge  to 
disassemble  his  C-AR,  and  to  make  adjustments  to  the  front  and  rear 
sights.  Some  test  soldiers  stated  that  sight  adjustment  would  have 
been  faster  and  easier  had  a  combination  tool  been  provided  'for  this 
purpose. 

2.14.3.3.2  (C)  The  cleaning  rods  Issued  with  the  Ml4E2's  presented 
no  difficulties  throughout  all  phases  of  testing. 


2.14.3.3.3  (C)  No  cleaning  rods  were  furnished  with  the  C-AR  or  the 

S-AR.  Cleaning  rods  (Mil),  available  locally,  were  used. 


2.14.3.3.4  (C)  The  carrying  slings  Issued  with  the  M14E2'8  presented 
no  difficulties  throughout  all  phases  of  testing. 

2.14.3.3.5  (C)  No  slings  were  issued  with  either  the  C-AR  or  the  S-AR. 
The  standard  sling  for  the  Rifle,  7.62<-inm,  M14,  was  procured  locally, 
and  used  without  difficulty  with  both  the  C-AR  and  the  S-AR. 
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2.14.3.3<,6  (C)  The  bipod  issued  with  the  M14E2  (K2  Bipod,  Modified) 

presented  no  difficulties  under  all  conditions  encountered  during  the 
test.  Its  attachment  to  the  M14e2  required  the  use  of  the  combination 
tool.  Although  its  attachment  required  more  time  than  that  of  the 
bipods  for  the  C-AR  or  the  S-AR,  v/hen  once  attached  it  did  not  become 
detached  when  moving  through  densi  agetaticn  or  when  "hitting  the 
ground"  as  did  the  bipod  for  the  C- iR,.  (Ref  Sub-Test  No  13,  Portabil¬ 
ity  and  Aerial  Delivery.)  In  addition,  it  was  the  only  folding-type 
bipod  which  could  be  folded  back  under  the  barrel  of  the  weapon  when 
not  in  use.  It  was  adjustable  for  height.  (Figs  3  and  51,  App  V.) 

2.14.3.3.7  (C)  The  bipods  issued  with  the  C-AR  (M3  Bipod)  and  the  S-AR 
(SAR  Bipod)  were  more  readily  attachable  and  detachable  than  was  the 
m2  Bipod,  Modified,  to  the  M14e2 .  However,  neither  of  these  bipods 
folded  back  under  the  barrel  of  the  automatic  rifle  when  not  in  use. 

The  M3  Bipod  was  not  adjustable  for  height  and  comments  vjere  made  by 
test  soldiers  that  it  would  have  been  better  had  it  been  adjustable  for 
height  since  they  sometimes  had  to  assume  awkward  positions  which  re¬ 
quired  height  adjustments.  The  S-AR  Bipod  v;as  adjustable  for  height. 

Both  the  m3  Bipod  and  the  S-AR  Bipod  had  a  tendency  to  become  detached 
or  semidetached  from  the  autoitatic  rifle  when  the  firer  slid  the  bipod 
laterally  along  the  ground.  In  the  portability  phase  of  testing,  both 
the  M3  bipod  and  the  S-AR  Bipod  tended  to  become  detached  when  traversing 
dense  vegetation  or  when  "hitting  the  ground.,"  Both  of  these  bipods 
were  provided  with  a  case  which  permitted  their  being  carried  on  the 
pistol  belt  when  not  in  use,  (Figs  49  and  57,  Ap?  V.) 

2.14.4  (C)  ANALYSIS  (U) 

2.14.4.1  (C)  Rifles  (U) 

2.14.4.1.1  (G)  The  combi.nation  tools  for  the  Ml4  and  the  S-R  are 
considered  suitable.  Since  a  cartridge  can  be  used  in  lieu  of  a 
combination  tool  with  the  XM16E1  and  the  A-R,  the  lack  of  a  combination 
tool  for  those  rifles  is  acceptable.  The  special  tools  for  rear  sight 
adjustment  and  zeroing  of  the  H~R  performed  satisfactorily  but  the 
need  for  these  special  item.s  is  undesirable. 

2.14.4.1.2  (C)  The  M14  type  cleaning  rod  is  suitable.  The  Mil  type 
cleaning  rod  is  lacking  in  durability.  No  cleaning  rod  was  furnished 
for  the  S-R  and  the  H-R,  but  one  is  needed. 

2.14.4.1.3  (C)  Slings  were  evaluated  and  reported  on  in  Sub-Test  No  13, 
Portability  and  Aerial  Delivery. 

2.14.4.1.4  (C)  All  of  the  bipods  are  readily  attached  and  detached,  al¬ 
though  more  time  is  required  to  attach  and  detach  the  Ml4  type.  This  is 
considered  acceptable.  Only  the  M14  type  both  adjustable  in  height 
and  capable  of  being  folded  when  attached  to  the  rifle.  The  S-R  bipod 

is  adjustable  in  height,  but  cannot  be  folded.  The  legs  of  the  XM16E1 
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and  the  A-R  bipod  can  neither  be  adjusted  in  height  nor  folded.  The 
H-R  type  folds,  but  is  not  adjustable  in  height.  However,  due  to  its 
claw-like  feet  and  the  position  at  which  it  attaches  to  the  rifle,  the 
H-R  type  enables  the  firer  to  engage  targets  with  less  lateral  movement 
than  with  the  other  candidate  types. 

2.14.4.2  (C)  Carbines  (U) 

2.14.4.2.1  (C)  The  combination  tool  for  the  M14  is  suitable.  iSince 
a  cartridge  can  be  used  in  lieu  of  a  combination  tool  with  the  C-SMG 
and  the  S-C,  the  lack  of  a  tool  for  those  weapons  is  acceptable. 

2.14.4.2.2  <c)  The  M14  type  cleaning  rod  is  suitable.  No  cleaning  rod 
was  burnished  for  the  C-SMG  or  the  S-C,  but  one  is  needed. 

2.14.4.2.3  (C)  Carrying  slings  were  evaluated  and  reported  on  in.  Sub - 
Test  No  13,  portability  and  Aerial  Delivery.  None  was  provided  with  the 
C-SMG  or  the  S-C,  but  one  is  needed. 

2.14.4.3  (C)  Automatic  Rifles  (U) 

2.14.4.3.1  (C)  The  comb;  nation  tool  for  the  M14E2  is  cu.'. table.  Since 
a  cartridge  can  be  used  in  lieu  of  a  combination  tool  with  the  C-AR  and 
the  ,S-ThR,  the  lack  of  a  combination  tool  for  those  weapons  .is  acceptable. 

2.14.4.3.2  (C)  The  M14e2  type  cleaning  rod  is  suitable.  No  cleaning 
rod  was  provided  with  the  C-x\R  Jud  S-aR,  but  one  ia  needed. 

2.14.4.3.3  (C)  Carrying  slings  were  evaluated  and  reported  on  in  Sub- 
Test  No  13,  Portability  and  Aerial  Deli.very.  None  were  provided  with 
the  C-AR  nor  the  S-AR,  but  one  is  needed. 

2.14.4.3.4  (C)  The  modified  m2  bipod  for  the  M14E2  is  readily,  but  not 
quickly,  attached  and  detached.  The  M3  bipod  for  the  C-AR  is  readily 
attached  and  detached  but  is  too  easily  detached  when  Inadvertently 
struck.  In  addition,  it  is  neither  adjustable  in  height,  nor  does  it 
fold.  The  S-AR  bipod  is  easily  attached  and  detached,  is  adjustable 

in  height,  but  does  not  fold.  It  too  has  a  tendency  to  become 
detached  when  inadvertently  struck. 

2.14.4.4  (C)  Shortcomings  of  the  Candidate  Weapons  (U) 

2.14.4.4.1  (C)  S-Rr 

Incomplete  maintenance  package  (ref  Sub-Test  No  15,  Maintenance), 

2.14.4.4.2  (C)  XM16E1  and  A-R: 

Bipod  is  not  adjustable  for  height. 
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2.14.4.4.3  (C)  H-R: 

a.  Incomplete  maintenance  package  (no  cleaning  rod)  (ref  Sub- 
Test  No  15,  Maintenance). 

b.  Bipod  is  not  adjustable  for  height. 

c.  Special  tools  required  for  rear  sight  adjustment  and  zeroing 
(ref  Sub-Test  No  4,  Sights). 

2.14.4.4.4  (C)  S-C  and  C-SMG? 

a.  Incomplete  maintenance  package  (no  cleaning  rod)  (ref  Sub- 
Test  No  15,  Maintenance). 

b.  No  carrying  sling  provided. 

2.14.4.4.5  (C)  C-AR: 

a.  Incomplete  maintenance  package  (no  cleaning  rod)  (ref  Sub" 
Test  No  15,  Maintenance). 

b.  No  carrying  sling  provided. 

c.  Bipod  becomes  detached  too  easily  when  inadvertently  struck. 

d.  Bipod  is  not  adjustable  for  height. 

2.14.4.4.6  (C) 

a.  Incomplete  maintenance  package  (no  cleaning  rod)  (t'ef  Sub- 
Test  No  15,  Maintenance). 

b.  No  carrying  sling. 

c.  Bipod  becomes  detached  too  easily  when  Inadvertently  struck. 

2.14.4.4.7  (C)  Cleaning  Rod  (Mil): 

Lack  of  durability  (ref  Sub-Test  No  15,  Maintenance). 
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2.15  (C)  SUB-TEST  NO  15.  HMNTENANCE  (U) 

2.15.1  (C)  OBJECTIVES  (U) 

2.15.1.1  (C)  Rifles.  Carbines,  and  Automatic  Rifles  (U) 

Specific 

To  evaluate  (ref  para  7,  Part  I,  App  III); 

a.  Ease  of  assembly  and  disassembly  and  tools  required. 

b.  Ease  of  maintenance  under  combat  conditions,  to  include 
cleaning  and  maintenance  tools/equipment  to.be  provided  as 
basic  Issue  Items. 

c.  Design  which  precludes  reversed  assembly  to  the  detri¬ 
ment  of  Its  functioning  (to  Include  barrel  change,  If  appropriate). 

d.  Soldier-proof  features  of  (ref  para  6e,  Part  I,  App  III): 

(1)  Tamper-proof  controls.  (Controls  which  change  mode 
of  fire  from  semiautomatic  to  automatic) 

(2)  Reversed  assembly. 

e.  Assembly,  disassembly,  and  maintenance  techniques.  (Ref 
para  8b,  Part  1,  App  III.) 

2.15.1.2  (C)  Machine  Guns  (U) 

/.  Specific 

To  evaluate: 

a.  Ease  of  assembly  and  disassembly  and  tools  required.  (Ref 
para  6,  Part  II,  App  III.) 

a. 

b.  Ease  of  maintenance  under  combat  conditions.  (Ref 
para  6,  Part  II,  App  III.)  , 

c.  Design  which  precludes  reversed  ^assembly  to  the  detriment 
of  Its  functioning.  (Ref  para  6,  Part  II,  App  III.) 

d.  Soldier-proof  features  of  (ref  para  5e,  Part  II,  App  III): 

(1)  Tamper-proof  controls. 

(2)  Reversed  assembly. 
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e.  Assembly,  disassembly,  and  maintenance  techniques.  < 
para  7b,  Part  II,  App  III.) 

2.15.2  (C)  METHOD  (U) 

2.15.2.1  (C)  Rifles.  Carbines,  and  Automatic  Rifles  (U) 

2.15.2.1.1  (C)  Throughout  all  sub-tests,  the  candidate  rifles 
were  evaluated  as  to  maintenance  required.  Special  attention  was 
given  to  the  determination  of  the  following: 

a.  Ease  of  field  assembly  and  disassembly  and  tools  required. 
(Special  techniques  developed  were  recorded.) 

b.  Ease  of  maintenance,  to  Include  cleaning  and  maintenance 
tools. 

c.  Any  parts  which  could  be  reversed  in  assembly  to  the  detri¬ 
ment  of  functioning. 

d.  Whether  controls  that  arc  so  designed  are  tamper  proof. 

2.15.2.1.2  (C)  Throughout  all  maintenance  periods,  test  personnel 
were  Instructed  to  report  any  part  or  assembly  which  they  believed 
could  be  reversed  In  assembly,  and  to  report  any  part,  designed  to 
be  tamper  proof,  that  could  be  tampered  with. 

2.15.2.1.3  (C)  Throughout  all  testing,  adequacy  of  the  maintenance 
package  furnished  with  each  type  candidate  rifle  was  evaluated, 

and  difficulties  encountered  were  recorded.  A  determination  as  to 
the  adequacy  of  the  POMM  was  made. 

2.15.2.2  (C)  Machine  Guns  (U) 

2.15.2.2.1  (C)  Each  of  ten  test  soldiers  disassembled  (field 
stripped)  and  assembled  each  type  of  candidate  machine  gun,  using 
the  procedures  prescribed  In  appropriate  references,  five  times 
during  daylight  and  five  times  during  darkness.  The  average  times 
under  each  light  condition  were  computed  and  recorded.  Each  test 
soldier  was  questioned  as  to  the  comparative  ease  of  disassembly  and 
assembly  and  as  to  any  difficulties  encountered.  Any  tools  required 
for  disassembly  and  assembly  were  recorded, 

2.15.2.2.2  (C)  During  the  conduct  of  all  sub-tests,  the  ease  of 
maintenance  under  simulated  combat  conditions  was  noted,  and  par¬ 
ticular  attention  was  given  to  the  following: 
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a.  Whether  any  parts  were  capable  of  reversed  asseaibly, 
to  the  detriment  of  functioning. 

b.  Whether  controls  that  were  so  designed  were  tamper-proof. 

c.  Whether  the  maintenance  kits  provided  were  adequate., 

2.15.2.2.3  (G)  During  the  conduct  of  all  tests,  any  special  main¬ 
tenance  requirements  which  were  peculiar  to  any  of  the  candidate 
machine  guns  were  recorded. 

2.15.3  (C)  RESULTS  (U) 

2.15.3.1  (C)  Rifles  (U) 

2.15.3.1.1  (C)  The  candidate  rifles  were  easy  to  disassemble  and 
assemble  for  cleaning  while  In  the  field.  A  cartridge  was  used  for 
disassembly  of  the  S-R,  XM16E1,  and  A-R  rifles.  The  M14  required 

a  combination  tool  for  disassembly  of  the  gas  cylinder  plug  for 
rgleatilpg.  The  H-R  did  not  require  a  tool  for  disassembly.  Aver¬ 
age  times  for  disassembly  and  assembly  are  Indicated  In  Table  15-1 
(fig  52  through  56,  App  V). 

TABLE  15-1 

DISASSEMBLY  AND  ASSEMBLY,  RIFLES 
(Time  in  Seconds) 


Weapon 

Disassembly 

Assembly 

M14 

19.5 

39.5 

S-R 

13.6 

28.6 

XM16E1 

14,0 

18.0 

H-R 

15.0 

34.5 

A-R 

13.5 

30.0 

2.15.3.1.2  (C)  The  carbon  build-up  In  the  S-R,  XM16E1,  H-R,  and 

A-R  was  excessive  In  the  operating  groups  and  In  the  bore.  The 
temoval  of this  catbon  was  difficult  and  took  4n  exedsslve  atdbunt 
of  time.  When  questioned,  the  flrers  felt  the  M14  was  easier  to 
clean  than  the  other  candidate  rifles.  The  S-R,  XM16E1,  H-R,  and 
A-R  required  more  lubrication  to  fire  sustained  exercises  than 
the  M14.  The  XM16E1  required  more  frequent  cleaning  than  the  other 
candidate  rifles  to  keep  It  operational. 
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2.15.3.1.3  (C)  The  following  reversed  assemblies  of  parts  were 
reported  by  test  personnel  end  test  soldiers  In  the  candidate  rifles » 
resulting  In  Improper  functioning  of  the  weapon: 

a.  The  gas  piston  In  the  M14. 

b.  The  tang  on  the  carrier  cap  assembly  In  the  S-R. 

c.  The  hammer  spring  In  the  S-R. 

2.15.3.1.4  (C)  The  M14  was  the  only  candidate  rifle  designed  to  have 
tamper-proof  controls.  The  selector  switch  can  be  removed  from  the 
rifle  i  thus  restricting  the  capability  of  the  rifle  to  semiautomatic 
fire. 

2.15.3.1.5  (C)  The  POMM  cr  TM  prescribed  the  following  Items  for 
the  candidate  rifles.  Those  items  actually  received  with  the  rifles 
are  indicated  by  an  ''(X)"  (fig  57,  App  V). 

a.  M14 

Combination  Tool  (X) 

Brush,  Cleaning,  Small  Arms,  Bore  (X) 

Brush,  Cleaning,  Small  Aims,  Chamber  (X) 

Rod,  Cleaning,  Small  Arms,  Ml  (X) 

b.  S-R 

Combination  Tool 

Brush,  Cleaning,  Receiver  (X) 

Brush,  Cleaning,  Gas  Cylinder  (X) 

Brush,  Cleaning,  Utility 
Brush,  Cleaning,  Chamber  (X) 

Brush,  Cleaning,  Locking  Lug  (X) 

Brush,  Barrel,  Bore 
Rod,  Cleaning,  Mil 

c.  XM16E1 


Brush,  Gleaning,  Bore 
Rod,  Cleaning,  Mil  (X) 

d.  H;R 

Bolt  Space  Dimension  Tool  (X)  (Not  required  for  every  rifle) 
Sight  Adjusting  Tool  (X) 

Phillips  Screwdriver  (X) 

Brush,  Cleaning,  Chamber  (X) 

Rod,  Cleaning,  Chamber 


CONFIDENTIAL 


173 


e. 


A-R 


CONFIDENTIAL 


Rod,  Cleaning,  Mil  (X) 

Brush,  Cleaning,  Bore 

2.15.3.1.6  (C)  The  following  items  not  listed  in  the  TM  or  POMM  were 
considered  necessary  and  should  have  been  included  in  the  maintenance 
package: 


a.  MU 
None 

b.  S-R 
None 

c.  XM16E1 

Brush,  Cleaning,  Chamber 

d. 

Brush,  Barrel,  Bore 
Rod,  Cleaning,  Mil 

2.15.3.1.7  (C)  The  following  paragraphs  of  the  POMM  prescribed  as 
mlniaum  by  AR  were  omitted  for  the  S-R:  (Ref  38,  App  1.) 

a.  Operation  of  materiel  used  in  conjunction  with  major  items. 

b.  Operation  under  unusual  conditions. 

c.  Purpose,  functioning,  and  relationship  of  the  item. 

2.15.3.1.8  (C)  The  following  paragraphs  of  the  POMM  prescribed  as 
minimum  by  AR  were  omitted  for  the  H-R:  (Ref  38,  App  I.) 

:  .  a.  Operation  of  materiel  used  in  conjunction  with  major  items. 

b.  Purpose,  functioning,  and  relationship  of  the  item. 

c.  Photographs  of  the  individual  component  parts  by  name. 

2.15.3.1 1 9  (C)  The  following  paragraphs  of  the  POMM  prescribed  as 

minimum  by  AR  were  omitted  for  the  A-R:  (Ref  38,  App  1.) 

a.  Operation  of  materiel  used  in  conjunction  with  major  items. 

b.  Operation  under  unusual  conditions. 

c.  Purpose,  functioning,  and  relationship  of  the  item. 

CONFIDENTIAL 


174 


i'' 


I 


CONnOENTIAL 

2.15.3.1.10  (C)  The  instructions  and  data  for  the  M14  and  XM16E1 
are  contained  in  their  respective  field  manuals. 

2.15.3.1.11  (C)  The  POMM  for  the  H-R  was  not  received  with  the  rifle. 
It  was  provided  after  approximately  95  percent  of  the  test  was  completed. 

2.15.3.1.12  (C)  The  cleaning  equipment  of  the  M14  was  carried  in  a 
compartment  behind  the  butt  plate  in  the  stock.  The  cleaning  equip¬ 
ment  of  the  S-R,  XM16E1,  H°'R,  and  A-R  was  carried  in  a  carrying  case, 
which  also  carried  the  quick  detachable  bipod  of  the  rifle;  however, 
the  H-R  carrying  case  did  not  provide  a  special  compartment  for  the 
cleaning  equipment  as  did  the  others. 

2.15.3.1.13  (C)  Cleaning  rods  (Mil)  were  furnished  with  the  XM16E1 
and  A-R.  Cleaning  rods  were  not  furnished  with  the  S-R  and  H-R; 
however,  Mil  cleaning  rods  were  used  with  these  weapons.  These  rods 
mushroomed  and  flared  at  the  Joints,  and  frequently  broke  at  the 
joints. 

2.15.3.2  (C)  Carbines  (U) 

2.15.3.2.1  (C)  Test  soldiers  were  able  to  disassemble  and  assemble 

the  candidate  carbines  without  tools  with  no  significant  difficulty. 

A  cartridge  used  as  a  tool  is  required  for  disassembly  of  the  S-C 
and  C-SM6.  The  M14  required  a  combination  tool  for  disassembly  of 
the  gas  cylinder  plug  (fig  52,  58,  and  59,  App  V).  The  average 
times  for  disassembly  and  assembly  are  Indicated  in  Table  15-2. 

TABLE  15-2 

DISASSEMBLY  AND  ASSEMBLY,  CARBINES 
(Time  in  Seconds 


Weapon 

Disassembly 

Assembly 

Mi4 

20.5 

28.0 

S-C 

15.5 

29.7 

C-SMG 

12.0 

23.0 

2.15.3.2.2  (C)  No  significant  difficulties  were  encountered  in 
cleaning  all  types  of  candidate  carbines  under  simulated  combat 
and  field  conditions. 

2.15.3.2.3  (C)  The  following  reversed  assemblies  of  parts  were 
reported  by  test  personnel  and  test  soldiers  in  the  ^candidate  car¬ 
bines,  resulting  in  improper  functioning  of  the  weapon; 

CONFIDENTIAL 


175 


OONRDENTIAL 

a.  The  gas  piston  In  the  M14. 

b.  The  tang  on  the  carrier  cap  assembly  in  the  S-R. 

c.  The  hammer  spring  in  the  S-C. 

2.15.3.2.4  (C)  The  K14  was  the  only  candidate  carbine  designed  to 
have  tamper-proof  controls.  The  selector  switch  can  be  removed  from 
the  rifle,  thus  restricting  the  capability  of  the  rifle  to  semi¬ 
automatic  fire. 

2.15.3.2.5  (C)  The  H14  was  able  to  fire  a  greater  number  of  rounds 
than  the  S-C  and  the  G-SMG  before  requiring  cleaning  and/or  lubri¬ 
cation.  The  S'-C  and  C-SMG  tended  to  accumulate  an  excessive  carbon 
b^ild-up  at  a  considerably  greater  rate  than  the  M14,  often  causing 
stoppages  to  occui;^ 

2.15.3.2.6  (C)  Cleaning  and  lubrication  requirements  were  more 
critical  for  the  C-SMG  than  the  S-C.  The  M14  cleaning  and  lubrication 
requirements  were  less  critical  than  for  the  5.56-mm  candidate  carbines. 

2.15.3.2.7  (C)  The  POMM  or  TM  prescribed  the  following  maintenance 
items  for  the  candidate  chrbines.  Those  items  actually  received 
with  the  weapons  are  indicated  by  an  *'(X)." 

a.  M14 

Combination  Tool  (X) 

Brush,  Cleaning,  Small  Arms,  Bore  (X) 

Brush,  Cleaning,  Small  Arms,  Chamber  (X) 

Rod,  Cleaning,  Small  Arms,  Ml  (X) 

b.  ^ 

Combination  Tool 

Brush,  Cleaning,  Receiver  (X) 

Brush,  Cleaning,  Gas  Cylinder  (X) 

Biush,  Cleaning,  Utility 
Brush,  Cleaning,  Chamber  (X) 

Brush,  Cleaning,  Locking  Lug  (X) 

Brush,  Barrel,  Bore 
Rod,  Cleaning,  Mil 

c.  C-SMG 


Rod,  Cleaning,  Mil 
Brush,  Cleaning,  Bore 
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2.15.3.2.8  (C)  The  following  items  not  listed  in  the  POMM  were  con¬ 

sidered  necessary  and  should  have  been  included  in  the  maintenance 
package: 


a.  M14 
None 

b.  S-C 
None 

c.  C-SMG 

Brush,  Cleaning,  Chamber 

2.15.3.2.9  (C)  Cleaning  rods  for  the  M14  were  acceptable  with 
respect  to  durability  under  continued  use.  Cleaning  rods  were  not 
fumishe-'  with  the  S-C  and  C-SMG..  Mil  cleaning  rods  were  used  with 
these  weapons.  These  rods  mushroomed  and  flared  at  the  joints, 

and  frequently  broke  at  the  joints. 

2.15.3.2.10  (C)  The  following  paragraphs  of  the  POMM  prescribed 

as  minimum  by  AR  were  omitted  for  the  S-C  f  38,  App  I.) 

a.  Operation  of  materiel  used  in  conjunction  with  major  items. 

b.  Operation  under  unusual  conditions, 

c.  Purpose,  functioning,  and  relationship  of  the  item. 

2. 15. 3. z. 11  (C)  The  FOMM  for  the  C-SMG  was  identified  by  the  manu¬ 

facturer  as  a  supplement  to  the  technical  manual  for  the  XMI6E1 
(TM  9-1005-249-14).  Only  those  aspects  peculiar  to  the  C-SMG  were 
included  in  the  POMM,  All  other  information  common  to  the  XM16E1 
and  the  C-SMG  is  referenced  to  TM  9-1005-249-14. 

2.15.3.2.12  (C)  The  instructions  and  data  for  the  M14  rifle  are  con¬ 
tained  in  FM  23-8 . 

2.15.3.2.13  (C)  The  cleaning  equipment  of  the  M14  was  carried  In 

a  compartment  behind  the  butt  plate  in  the  stock.  There  was  no  pro¬ 
vision  for  carrying  the  cleaning  equipment  of  the  S-C  and  C-SMG 
either  in  the  weapons  or  in  carrying  cases 

2.15.3.3  (C)  Automatic  Rifles  (C) 

2.15.3.3.1  (C)  No  tools  were  required  for  disassembly  or  assembly 

of  the  candidate  automatic  rifles;  however,  the  combination  tool  for 
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the  M14E2  and  the  S-AR,  and  a  5.56-nun  cartridge  for  the  C-AR  were 
helpful  for  disassembly.  The  combination  cool  was  required  for 
the  M14E2  to  detach  and  attach  the  M2  Bipod  and  the  -muzzle  brake 
conpensator.  When  questioned,  the  test  soldiers  stated  that  all 
the  candidate  automatic  rifles  were  easy  to  disassemble  and  assemble 
(fig  60  through  62,  App  V). 

i 

I 

2.15.3.3.2  (C)  The  average  times  for  disassembly  and  assembly  of  . 

the  candidate  automatic  rifles  are  depicted  in  Table  15-3. 

TABLE  15-3 


DISASSEMBLY  AND  ASSEMBLY,  AUTOMATIC  RIFLES 
(Time  in  Seconds) 


Weapon 

Dlsassemblv 

Assembly 

M14E2 

19.5 

3?.  2 

C-AR 

6.8 

9.8 

S-AR 

18.7 

34.3 

2.15.3.3.3  (C)  The  build-up  of  carbon  was  a  common  difficulty 
encountered  with  all  three  candidate  automatic  rifles.  With  the  M14E2 
the  build-up  of  carbon  around  the  muzzle  brake  compensator  made  it 
difficult  to  remove.  In  almoat  every  Instance  it  had  to  be  removed 

by  force,  using  a  screwdriver,  or  some  other  such  instniment,  and  a 
hammer.  Soaking  in.solvent  was  not  sufficient  to  loosen  the  carbon. 
With  the  C-AR  and  the  S-AR  the  build-up  of  carbon  was  less  of  a 
problem  and  the  parts  remained  easy  to  disassemble. 

2.15.3.3.4  (C)  The  following  reversed  assemblies  of  parts  were 
reported  by  test  personnel  and  test  soldiers  in  the  candidate  automatic 
rifles,  resulting  in  improper  functioning  of  the  weapon; 

a.  The  gas  piston  in  the  M14E2. 

b.  The  tang  on  the  carrier  cap  assembly  in  the  S-AR. 

2.15.3.3.5  (C)  The  M14E2  was  the  only  candidate  automatic  rifle  de¬ 
signed  to  have  tamper-proof  controls.  The  selector  switch  can  be  re¬ 
moved  from  the  rifle,  thus  restricting  the  capability  of  the  automatic 
rifle  to  semiautomatic  fire. 
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2.15.3.3.6  (C)  The  POMM  or  TM  prescribed  the  following  items  for 

the  candidate  automatic  rifles.  Those  items  actually  received  with 
the  automatic  rifles  are  indicated  by  an  "(X)'*  (fig  63,  App  V). 

a.  M14E2 


B.ush,  Cleaning,  Bore 

Brush,  Cleaning,  Chamber 

Bod,  Gleaning,  Mil,  and  Case  (X) 

Cleaning  Rod  Swab  Holder  Section  (X) 

Combination  Tool  (X) 

Sling  (X) 

b.  C-AR 

.  Brush,  Cleaning,  Bore 
Rod,  Cleaning,  Mil 

c.  S-AR 

Brush,  Cleaning,  Bore 

Brush,  Cleaning,  Chamber  (X)  _ — - — • — ~~~~ 

Brush,  Cleaning,  Locking  Lug  (X) 

Brush,  Cleaning,  Utility 

Brush,  Cleaning,  Gas  Cylinder  (X) 

Brush,  Cleaning,  Receiver  (X) 

Rod,  Cleaning,  Mil 
Combination  Toe  (X) 

2.15.3.3.7  (C)  The  following  items  not  listed  In  the  POMM  were  con¬ 
sidered  necessary  and  should  have  been  included  in  the  maintenance 
package: 

a.  M14E2 
None 

b.  C-AR 

Brusn,  Cleaning,  Chamber 

c.  S-AR 
None 

2.15.3.3.8  (C)  Cleaning  rods  for  the  M14E2  were  acceptable  with 
respect  to  durability  under  continued  use.  Cleaning  rods  were  not 
furnished  with  the  C-AR  and  S-AR.  Mil  cleaning  rods  were  used  with 
these  weapons.  These  rods  mushroomed  and  flared  at  the  Joints, 
and  frequently  broke  at  the  Joints. 
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2.15.3.3.9  (C)  The  following  paragraphs  of  the  POMM  prescribed  as 
a  minimum  by  AR  were  omitted  for  the  C-AR:  (Ref  38,  App  I.) 

a.  Operation  of  materiel  used  In  conjunction  with  major  Items. 

b.  Operation  under  unusual  conditions. 

c.  Purpose,  functioning,  and  relationship  of  the  Item. 

2.15.3.3.10  (C)  The  following  paragraphs  of  the  POMM  prescribed  as 
a  minimum  by  AR  were  omitted  for  the  S*AR:  (Ref  38,  App  1.) 

a.  Operation  of  materiel  used  In  conjunction  with  major  Items. 

b.  Operation  under  unusua..  conditions. 

c.  Purpose,  functioning,  and  relationship  of  the  Item. 

2.15.3.4  (C.\  /’ttv- - - - 

2.15.3.4.1  (C)  No  tools  were  required  for  disassembly  or  assembly 
of  any  of  the  candidate  machine  guns  although  a  cartridge  (or  the 

combination  tool)  was  helpful  when  disassembling  the  Code  S  machine  guns 
(fig  64  and  65,  App  V). 

2.15.3.4.2  (C)  The  average  time  for  disassembly  and  assembly 
(fig  63  and  64,  App  V)  of  the  candidate  machine  guns  is  listdd'lh 
Table  15-4. 

TABLE  15-4 

DISASSEMBLY  AND  ASSEMBLY,  MACHINE  GUNS 
(Time  in  Seconds) 


Weaoon 

_ _ 1 

1  Night  .  .  .  ..1 

Disassembly 

Assembly 

Disassembly 

Assembly 

M60 

25.4 

68.1 

31.8 

117.1 

Code  S 

36.9 

66.6 

33.4 

109.0 

2.15.3.4.3  (C)  When  questioned  as  to  the  ease  of  disassembly  and 

assembly,  8  of  10  test  soldiers  Indicated  the  Code  S  machine  guns' were 
easier  to  disassemble  and  assemble  than  the  M60  machine  guns. 
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2.15.3.4.4  (C)  The  following  reversed  assemblies  of  parts  were 
reported  by  test  personnel  and  test  soldiers  In  the  candidate  machine 
guns,  refulting  In  Improper  functioning  of  the  weapon: 

a.  The  gas  piston  In  the  M60  machine  gun. 

b.  The  tang  on  the  carrier  cap  assembly  In  the  Code  S 
machine  gun. 

c.  The  trigger  housing  cover  In  the  Code  S  machine  gun. 

d.  The  feed  cover  latch  in  the  Code  S  machine  gun. 

2.15.3.4.5  (C)  The  controls  on  the  candidate  machine  guns  were  not 
designed  to  be  tamper  proof. 

2.15.3.4.6  (C)  The  P(M1  or  TM  prescribed  the  following;  Items  for  the 
candidate  machine  guns.  Those  Items  actually  received  with  the  ma¬ 
chine  guns  are  Indicated  by  an  "(X)":  (Fig  63  and  66,  App  V). 

a.  M60 

Brush,  Cleaning,  Small  Arms;  Bore  (X) 

Brush,  Cleaning,  Small  Arms;  Chamber  (X) 

Brush,  Cleani.ng,  Small  Arms:  Receiver  (X) 

Case,  Carrying;  Barrel  Assembly  and  Equipment  (X) 

Extractor,  Ruptured  Cartridge  Case  (X) 

Magazine  Assembly  (X) 

Mitten,  Cloth;  Asbestos,  M1942  (X) 

Rod,  Cleaning,  Small  Arms;  Ml  (X) 

Sling,  Small  Arms:  Ml  (X) 

Wrench,  Screwdriver,  and  Reamer  Combination:  (X) 

b.  Code  S 

Rod,  Cleaning,  Mil 
Combination  Tool  (X) 

Brush,  Barrel:  Bore 

Brush,  Cleaning:  Gas  Chamber  (X) 

Brush,  Cleaning:  Chamber  (X) 

Brush,  Cleaning:  Cylinder  (X) 

Brush,  Cleaning:  Utility 
Brush,  Cleaning:  Receiver  (X) 

Barrel  Assembly:  Spare  (X) 

Bag,  Canvas  Carrying,  Barrel  (X) 

2.15.3.4.7  (C)  The  following  Items  not  listed  In  the  FOMM  were 
considered  necessary  and  should  have  been  Included  In  the  maintenance 
package: 
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a.  M60 
None 

b.  Code  S 

Extractor,  Ruptured  Cartridge  Case 
Sling,  Web 

Mitten,  Cloth;  Asbestos,  M1942 

2.15.3.4.8  (C)  The  following  paragraphs  of  the  FOMM  prescribed 
as  minkaum  by  AR  were  omitted  for  the  Code  S  madhine  guns:  (Ref 
38 ,  App  I . ) ' 

a.  Operation  of  materiel  used  in  conjunction  with  major  items. 

b.  Operation  under  unusual  conditions. 

c.  Purpose,  functioning,  and  relationship  of  the  item. 

2.15.3.4.9  (C)  The  gas  rings  on  the  barrel  assembly  of  the  Code 

S  machine  guns  accumulated  carbon  during  firing,  and  bore  cleaner  and 
a  wire  brush  were  needed  to  clean  the  gas  rings.  A  drop  of  oil 
on  the  gas  rings  helped  prevent  carbon  accumulation.  During  as¬ 
sembly,  care  had  to  be  exercised  to  Insure  that  the  notches  in 
each  of  the  three  gas  rings  were  not  aligned.  Alignment  of  the 
three  notches  resulted  in  a  poor  gas  seal.  Neither  the  maintenance 
nor  the  alignment  of  the  gas  rings  were  covered  in  the  POMM's. 

2.15.3.4.10  (C)  Early  in  the  test  program  a  representative  of  the 
manufacturer  stated  that  the  Code  S  machine  guns  should  be  heavily 
lubricated.  This  was  Int  contradiction  to  the  instructions  in  the 
POMM's,  which  stated  that  Code  S  machine  guns  should  be  oiled  light¬ 
ly,  The  weapons  functioned  better  with  liberal  lubrication. 

2.15.4  (C)  ANALYSIS  (U) 

2.15.4.1  (C)  Rifles  (U) 

2.15.4.1.1  (C)  The  ease  of  disassembly  and  assembly  of  the  candi¬ 
date  rifles  is  suitable  and  the  differences  axeanotr.6j,gh££icant. 

Times  for  disassembly  and  assembly  are  acceptable.  The  use  of  a 
cartridge  as  a  tool  for  the  disassembly  of  the  S-R,  XM16E1,  and 
A-R  is  not  a  shortcoming  or  a  deficiency. 

2.15.4.1.2  (C)  The  ease  df  mAincenaneei^df ttheccaddldate  .t££lesuj.<  tir 
under  combat  conditions  is  suitable.  However,  the  excessive  carbon 
build-up  after  firing  the  5.56-mm  candidate  rifles  is  a  significant 
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disadvantage,  since  onore  £c  :quent  cleaning  Is  required.  The  MI4 
Is  the  easiest  of  the  candidate  rifles  to  clean. 

2.15.4.1.3  (C)  Those  parts  of  the  candidate  rifles  which  can  be 
reversed  to  the  detriment  of  weapon  functioning  are; 

a.  The  gas  piston  of  the  M14. 

b.  The  tang  on  the  carrier  cap  assembly  of  the  S-R. 

c.  The  hammer  spring  of  the  S-R. 

2.15.4.1.4  (C)  The  controls  of  the  M14  are  tamper  proof.  None  of 
the  other  candidate  rifles  have  controls  designed  to  be  tamper  proof. 
This  Is  not  significant. 

2. 15. 4. 1.5  (C)  The  assembly,  disassembly,  and  maintenance  techniques 
of  the  candidate  rifles  are  outlined  by  their  respective  TM  or  FOMM. 

No  special  techniques  are  required. 

2.15.4.1.6  (C)  The  maintenance  package  furnished  with  the  candidate 
rifles,  except  the  M14,  Is  incomplete  and  Inadequate. 

2.15.4.1.7  (C)  The  omitted  portion  of  the  POMM's  of  the  S-R,  A-R, 
and  H-R  are  essential  for  the  preparation  and  training  of  the  test 
soldiers  with  the  candidate  rifles. 

2.15.4.1.8  (C)  The  Mil  cleaning  rods  for  use  with  the  5.56-mm 
weapons  are  unsuitable  (para  2.15.3.1.13).  This  Is  significant. 

2.15.4.1.9  (C)  There  Is  a  need  for  a  suitable  chamber  cleaning 
brush  for  the  A-R  and  XM16E1.  This  Is  significant. 

2.15.4.1.10  (C)  The  portability  means  provided  for  the  cleaning 
equipment  of  the  XM16E1,  S-R,  H-R,  and  A-R  Is  adequate.  This 
means  Is  not  considered  as  effective  as  that  of  the  Ml4  because 
the  cleaning  equipment  is  not  physically  kept  with  the  rifle; 
however,  this  is  not  significant. 

2. 15. ^.2  (C)  Carbines  (U) 

2.13.4.2.1  (C)  The  ease  of  disassembly  and  assembly  of  the  candidate 
carbines  Is  suitable,  and  the  difference  Is  not  significant.  Times 
for  disassembly  and  assembly  are  acceptable.  The  use  of  a  cartridge 
as  a  tool  for  the  disassembly  and  assembly  of  the  S-C  and  C-SM6  Is 
not  a  shortcoming  or  a  deficiency. 

2.15.4.2.2  (C)  The  ease  of  maintenance  of  the  candidate  carbines 
under  combat  conditions  Is  suitable.  The  rapdd  carbon  build-up 
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after  firing  the  5.56-iimi  candidate  carbine  is  regarded  as  a  signi¬ 
ficant  disadvantage  in  cleaning.  The  M14  is  the  easiest  of  the  candi¬ 
date  carbines  to  clean. 

2.15.4.2.3  (C)  Those  parts  of  the  carbine  candidates  which  can  be 
reversed  to  the  detriment  or  weapon  functioning  are: 

a.  The  gas  piston  of  the  M14. 

b.  The  tang  on  the  carrier  cap  assembly  of  the  S-C. 

c.  The  hammer  spring  of  the  S-C. 

2.15.4.2.4  (C)  The  controls  of  the  MI4  are  tamper  proof.  None 

of  the  other  candidate  carbines  have  controls  designed  to  be  tamper 
proof.  This  is  significant. 

2.15.4.2.5  (C)  The  assembly,  disassembly,  and  maintenance  techniques 
of  the  candidate  carbines  are  outlined  by  their  respective  TM  or 
FOMM.  No  special  techniques  are  required. 

2.15.4.2.6  (C)  The  maintenance  packages  furnished  with  the  candi¬ 
date  carbines,  except  the  M14,  are  incomplete  and  inadequate. 

2.15.4.2.7  (C)  The  omitted  portions  of  the  S-C  POMM  are  considerr 
ed  essential  for  the  preparation  and  training  of  test  soldiers  with 
these  candidate  carbines.  The  consolidation  of  the  C-SMG  POMN 
with  the  XM16E1  Technical  Manual  would  be  highly  desirable,  and 
would  facilitate  training.  The  POMM's  for  the  8-C  and  C-SM6  ate 
incomplete. 

2.15.4.2.8  (C)  The  means  of  carrying  the  cleaning  equipment  in 
the  Ml4  is  suitable.  The  lack  of  a  means  of  carrying  the  cleanihg 
equipment  of  the  S-C  and  C-SMG  is  unacceptable. 

2.15.4.3  (C)  Automatic  Rifles  (U) 

2.15.4.3.1  (C)  With  respect  to  ease  of  disassembly  and  assembly, 
the  candidate  automatic  rifles  are  suitable.  The  C-AR  is  signi¬ 
ficantly  easier  to  disassemble  and  assemble. 

2.15.4.3.2  (C)  The  ease  of  maintenance  of  the  candidate  automatic 
rifles  under  combat  conditions  is  suitable.  However,  the  carbon 
build-up  in  the  muzzle  brake  compensator  of  the  M14E2  presents  a 
significantly  greater  maintenance  problem  than  with  the  other  candi¬ 
date  automatic  rifles.  After  the  carbon  build-up,  the  compnndator 
is  extremely  difficult  to  remove,  and  special  tools  and  a  solvent 
are  usually  required.  Therefore,  under  combat  conditions  the 
muzzle  brake  compensator  could  not  be  removed.  This  is  significant. 
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2.15.4.3.3  (C)  Those  parts  of  the  candidate  automatic  rifles 
which  can  be  reversed  to  the  detriment  of  weapon  functioning  are; 

a.  The  gas  piston  of  the  M14E2. 

b.  The  tang  on  the  carrier  cap  assembly  of  the  S-AR. 

2.15.4.3.4  (C)  The  controls  of  the  M14E2  are  tamper  proof.  None 
of  the  other  candidate  automatic  rifles  have  controls  designed  to 
be  tamper  proof.  This  is  not  significant. 

2.15.4.3.5  (C)  The  assembly,  disassembly , and  maintenance  tech¬ 
niques  of  the  candidate  automatic  rifles  are  outlined  by  their 
respective  TM  or  POMM.  No  special  techniques  are  required. 

2.15.4.3.6  (C)  The  maintenance  package  of  the  M14E2  is-  adequate. 

The  maintenance  packages  of  the  C-AR  and  S“AR  are  inadequate.  , 

2.15.4.3.7  (C)  The  POMM's  of  the  C-AR  and  the  S-AR  are  incomplete. 

2.15.4.4  (C)  Machine  Guns  (U) 

2.15.4.4.1  (C)  The  ease  of  disassembly  and  assembly  of  the  candi¬ 
date  machine  guns  is  suitable  and  comparable, 

2.15.4.4.2  (C)  The  ease  of  maintenance  under  combat  conditions  of 
the  candidate  machine  guns  is  acceptable. 

2.15.4.4.3  (C)  Those  pcrts  of  the  candidate  machine  guns  which 
can  be  reversed  to  the  detriment  of  weapon  functioning  are: 

a.  The  gas  piston  of  the  M60. 

b.  The  tang  on  the  carrier  cap  assembly  of  the  Code  S  machine 

gun. 

c.  The  trigger  housing  cover  of  the  Code  S  machine  gun. 

d.  The  feed  cover  latch  of  the  Code  S  machine  gun. 

2.15.4.4.4  (C)  None  of  the  candidate  machine  guns  have  controls:: 
designed  to  be  tamper  proof, 

2.15.4.4.5  (C)  The  assembly,  disassembly,  and  maintenance  tech¬ 
niques  of  the  candidate  tncchine  guns  are  outlined  by  their  respec¬ 
tive  TM  or  POMM. 

2.15.4.4.6  (C)  The  maintenance  package  provided  with  the  Code  S 
machine  gun  is  inadequate. 
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2.15.4.4.7  (C)  The  POMM  for  the  Code  S  machine  gur.  is  incomplete. 

2.15.4.5  (C)  Deficiencies  of  the  Candidate  Weapons  (U) 

2.15.4.5.1  (C)  S-R  and  S-C: 

a.  The  reversibility  of  the  tang  on  the  carrier  cap  assembly. 

b.  The  reversibility  of  the  hammer  spring. 

2.15.4.5.2  (C)  S-AR  and  Code  S  Machine  Guns: 

The  reversibility  of  the  tang  on  the  carrier  cap  assembly. 

2.15.4.6  (C)  Shortcomings  of  the  Candidate  Weapons  (U) 

2.15.4.6.1  (C)  M14: 

Retrersibllity  of  the  gas  piston. 

(C)  S-R: 

a.  Incomplete  maintenance  package. 

b.  Incomplete  POMM. 

c.  Too  many  brushes  required  for  cleaning. 

2.15.4.6.3  (C)  XM16E1: 

a.  Incomplete  maintenance  package. 

b.  Lack  of  a  chamber  cleaning  brush. 

2.15.4.6.4  (C)  H-R: 

a.  Incomplete  maintenance  package. 

b.  Incomplete  POMM. 

2.15.4.6.5  (C)  A-R^. 

a.  Inconqplete  mv'‘ntenance  package. 

b.  Incomplete  POMM. 

c.  Lack  of  a  chamber  cleaning  brush. 
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2.15.4.6.6  (C)  S-C; 

a.  Incomplete  maintenance  package. 

b.  Incomplete  PO'MM. 

c.  Too  many  brushes  required  for  cleaning. 

d.  Lack  of  a  means  of  carrying  cleaning  equipment. 

2.15.4.6.7  (C)  C-SMG: 

a.  Incomplete  maintenance  package. 

b.  Incomplete  POMM. 

c.  Lack  of  a  chamber  cleaning  brush. 

d.  Lack  of  a  means  of  carrying  cleaning  equipment. 

2.15.4.6.8  (C)  M14E2; 

a.  Reversibility  of  the  gas  piston. 

b.  Difficulty  in  removing  the  muzjtle  btjjke'cdmpehSator.  ^ 

2.15.4.6.9  (C)  C-AR: 

a.  Incomplete  maintenance  package. 

b.  Incomplete  POMM, 

c.  Lack  of  a  chamber  cleaning  brush. 

2.15.4.6.10  (C)  S-AR: 

a.  Incomplete  maintenance  package. 

b.  Incomplete  POMM, 

c.  Too  many  brushes  required  for  cleaning. 

2.15.4.6.11  (C)  M60; 

Reversibility  of  the  gas  piston. 

2.15.4.6.12  (C)  Code  S  Machine  Guns: 

a.  Incomplete  maintenance  package. 
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b.  Incomplete  POMM. 

c.  Too  many  brushes  required  for  cleaning. 

d.  Reversibility  of  the  trigger  housing  cover. 

e.  Reversibility  of  the  feed  cover  latch. 

2.15.4.6.13  (C)  Cleaning  Rod  (MU): 

Lack  of  durability. 
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2.16  (C)  SUB-TEST  NO  16 ,  DURABILITY  AND  RELIABILITY  (U) 

2.16.1  (C)  OBJECTIVE  (U) 

2 . 16 . 1 . 1  (C)  Rifles.  Carbines,  and  Automatic  Rifles  (U) 

Specific 

To  determine; 

a.  Rnggedness:  Capaollity  to  withstand  normal  usage  encounr 
tered  iu  training  and  coniat  (ref  para  5e,  Part  I,  App  IV). 

b.  Malfunctions  (to  include  failures  to  feed  or  fire)  in  terms 
of  number  of  rounds  fired  and  categorii:ed  as:  clearable  by  Imnedlate 
action  (Category  I),  and  requiring  parts  replacement  or  correction 
by  echelons  higher  than  the  individual  using  the  weapon  (Category 

II,  III,  or  IV)  (ref  para  5d,  App  IV). 

2.16.1.2  (C)  Machine  Guns  (U) 

Specific 

To  determine: 

a.  Ruggedness:  Capability  to  withstand  normal  usage  encoun^: 
tered  In  training  and  combat  (ref  para  4e,  Part  II,  App  III). 

b.  Malfunctions  (to  include  failure  to  feed  or  fire)  in  terms 
of  number  of  rounds  fired  and  categorized  as:  Clearable  by  immediate 
action  (Category  I),  and  requiring  parts  replacement  or  correction 
by  echelons  higher  than  the  Individual  using  the  weapon  (Category  IX, 

III,  or  IV).  (Ref  para  4d,  Part  II,  App  III.) 

2.16.2  (C)  METHDD  (U) 

2.16.2.1  (C)  Rifles.  Carbines.  Automatic  Rifles,  and  Machine  Guns  (U) 

2.16.2.1.1  (C)  Throughout  all  testing,  data  bearing  on  durability 
and  reliability  of  the  candidate  weapons  were  recorded.  Special 
attention  was  given  to  their  ruggedness. 

2.16.2.1.2  (C)  Throughout  all  sub-tests,  malfunctions  and  part 
breakage  which  occurred  with  the  candidate  weapons  were  recorded. 
Malfunctions  were  categorized  as  follows: 

a.  Category  I  -  Malfunctions  which  were  corrected  by  immediate 
action  on  the  part  of  the  firer.  The  "immediate  action"  taken  was 
appropriate  to  the  type  weapon  and  included  such  actions  as  manually 
operating  the  bolt  or  withdrawing  a  spent  case  with  the  fingers,  but 
did  not  include  field  stripping  and  did  not  require  the  use  of  tools. 
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b.  Category  II  -  Malfunctions  which  could  not  be  corrected  by 
Category  I  action,  but  were  corrected  In  the  field  by  field  stripping 
and/or  cleaning,  lubricating,  or  minor  adjustment  without  the  use  of 
tools  (other  than  a  cartridge  or  other  eld  normally  available  to  the 
f irer) .  This  category  did  not  include  second  echelon  level  work,  but 
was  intended  to  Include  actions  which  the  soldier  could  take  during 

a  temporary  respite  iu  ccmbat. 

c.  Category  III  -  Malfunctions  which  ccxild  not  be  corrected  by 
Category  I  or  Category  II  action,  but  which  were  correctible  at  second 
echelon,  using  the  tools,  facilities,  and  skills  normally  available  at 
that  level. 

d.  Category  IV  -  Malfunctions  which  could  not  be  corrected  by 
Category  I,  Category  II,  or  Category  III  actions. 

2.16,2.1.3  (C)  Category  I  malfunctions  were  determined  by  the  test 

NCO.  The  range  officer  determined  Category  II,  III,  and  IV  malfunc¬ 
tions  . 


2.16.2.1.4  (C)  Malfunction  abbreviations  used  will  be  as  follows; 

FF  •  -  Failure  to  feed 

FFR  -  Failure  to  fire 

FX  -  Failure  to  extract 

FJ  -  Failure  to  eject 

FBC  -  Failure  of  bolt  to  close 

SR^  -  Short  recoil 

IFR  -  Inadvertent  firing 

FMR  -  Failure  to  maintain  cyclic  rate 

BUB^  -  Bolt  underrode  base  of  round  in  feeding 

DF  ^  -  Double  feed,  two  rounds  fed  from  magazine  at  once 

BCE  •  “  Bolt  catch  engaged  bolt  carrier  instead  of  bolt  after 

firing  the  last  round  iu  the  magazine 
BFE^  -  Bolt  failed  to  engage  base  of  round  in  magazine 
BLE'*'  -  Bolt  lacked  sufficient  energy  to  force  round  from 
magazine 

BOB^  -  Bolt  overrode  base  of  round  in  feeding  from  magazine 
FBF  -  Failure  of  bolt  to  go  forward 

FBR  -  Failure  of  bolt  to  remain  at  rear  after  last  round 

FOB  -  Fired  on  closure  of  bolt 
FJC  -  Failure  to  eject  clip 

FML2  -  Failure  of  the  magazine  to  lock  in  rifle 
FTR  -  Failure  of  trigger  to  return  to  forward  position 

F2R  -  Fired  2  rounds  on  one  rearward  movement  of  trigger 

BCS  -  Bolt  catch  stopped  forward  movement  of  bolt  before 
last  round  of  magazine  was  fired 
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FS  -  Failure  to  strip  round 

FSO  -  Failure  of  bolt  to  sear  off 

FFO^  -  Failure  to  feed  round  over  to  stripping  position 

FBS  -  Failure  of  bolt  to  scar 

FRA  -  Failure  to  remain  in  assembly  '  -• 

FLI  -  Failure  to  load  by  hand  charging 
-  Partial  strip  of  round  from  link 

Hlost  frequent  description  of  the  cause  of  malfunction,  rather 
than  a  malfunction  itself.  For  example,  a  failure  to  feed  due 

to  the  bolt  overriding  the  base  of  a  round  in  feeding  from  a 

magazine  would  be  abbreviated  as  FF  (BOB). 

^Cause  of  FF  on  some  occasions. 

2.16.3  (C)  RESULTS  (U) 

2.16.3.1  (C)  Rifles  (U) 

2.16.3.1.1  (C)  The  total. -and  rate,  of  malfunctions  by  type,  for 
each  type  candidate  rifle,  are  listed  in  Table  16-1.  The  total;  and 
rate,  of  malfunctions  by  type,  for  each  candidate  rifle  are  listed  in 
Charts  16-1  through  16-5,  Appendix  II. 

2.16.3.1.2  (C)  The  total  and  rate  of  malfunctions,  including  broken, 
damaged,  and  lost  parts,  by  category  for  each  type  candidate  rifle 

are  listed  in  Table  16-2.  The  total  and  rate  of  malfunctions,  including 
broken,  damaged,  and  lost  parts,  by  category  for  each  candidate  rifle 
are  listed  in  Charts  16*6  and  16-7,  Appendix  II. 

2.16.3.1.3  (C)  A  summary  of  broken,  damaged,  and  lost  parts  for  each 
type  candidate  rifle  is  j.isted  in  Charts  16-8  and  16-9,  Appendix  II. 
Chart  16-8  lists  the  broken,  damaged,  and  lost  parts  to  which  mal¬ 
functions  were  attributed;  Chart  16-9  lists  the  broken,  damaged,  and 
lost  parts  to  which  malfunctions  were  not  attributed.  (Figures  67 
through  79,  Appendix  V.) 

2.16.3.1.4  (C)  The  following  med  ifications  were  made  on  the  S-R's 
after  they  had  been  received  for  testing: 

a.  The  gas  port  redrilled  from  .069  Inches  to  ,072  inches  by 
the  technical  representative  for  the  Code  S  weapons,  after  approval 
was  obtained  from  USATECOH. 

b.  Forestock  assembly  was  replaced  by  a  modified  assembly  with 
a  stop  for  the  barrel  latch  pin,  as  directed  by  USATECdM.  The  lack 
of  a  stop  for  the  barrel  latch  pin  was  considered  a  safety  hazard  by 
the  Engineer  Test  Agency. 
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TABLE  16-1 


TOTAL  AND  RATE  OF  MALFUNCTIONS --RIFLES  AND  CARBINES 


WPN 

TOTAL 

RDS 

FIRED 

(1) 

FF 

— 

FFR 

FX 

FJ 

K  '  ■■ 

FBC 

FMR 

BUB 

DF 

M14 

518.380 

(2)  TOTAL 

200 

16 

18 

19 

29 

4 

4 

(3)  RATE 

2592 

32399 

28799 

27283 

17875 

129595. 

129595 

S-R 

110.371 

TOTAL 

17 

39 

20 

17 

3 

4 

42 

RATE 

6492 

2830 

5519 

6492 

36790 

.'27593 

2628 

ail6El 

95,720 

TOTAL 

75 

39 

86 

^251 

3 

33 

33 

RATE 

1276 

2454 

113 

381 

31907 

12900 

2900 

H-R 

76,026 

TOTAL 

45 

2 

18 

170 

ratt: 

1689 

38013 

4224 

447 

A-R 

68.622 

TOTAL 

46 

6 

9 

39 

4 

69 

RATE 

1492 

11370 

7625 

1760 

17155 

995 

S-C 

83.107 

TOTAL 

60 

14 

65 

1 

3  1 

42 

RATE 

1385 

5636 

1278 

83107 

27702 

1978 

C-SM(3 

81,871 

TOTAL 

29 

4 

43 

2 

11 

RATE 

3823 

20467 

1904 

40935 

7443 

(Continued) 


WPN 

BOB 

FBF 

FBR 

FTR 

BCS 

(4) 

TOTAL 

(5) 

TOTAL  MINUS 
(FBR) 

M14 

TOTAL 

11 

5 

6 

1 

313 

307 

RATE 

47125 

103676 

86397 

518380 

1656 

1689 

S-R 

TOTAL 

1 

10 

2 

155 

145 

RATE 

110371 

11037 

55186 

712 

761 

TOTAL 

188 

532 

2 

1242 

710 

RATE 

509 

180 

47860 

77 

135 

0 

H-R 

TOTAL 

1 

7 

243 

236 

RATE 

76026 

10861 

313 

322 

m 

TOTAL 

■Ka 
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LEGEND: 


(1)  Abbreviations  (ref  r ira  2.16.2.1.4) 

(2)  Total  of  each  type  of  malfunction  for  each  type  candidate  weapon. 

(3)  Rate--Malfunction  occurred:  l;rounds  fired.  (Example:  M14, 

200  Failures  to  Feed  (FF) ,  1  FF  occurred  every  2,592  rounds 
fired. ) 

(4)  Total  malfunctions  for  each  type  candidate  weapon. 

(5)  Total  malfunctions  minus  the  total  FBR  for  each  type  candidate 

weapon  (compnted  because  of  excessive  XM16E1  and  C-SMG  F^R's). 
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2.16.3.1.5  (C)  The  following  modification  was  made  on  the  H-R's 
after  they  had  been  received  for  testing: 

The  butt  stock  snap  pin  hole  was  increased  in  diameter  and  a 
bushing  inserted  by  the  technical  representative  for  the  H-R's  after 
approval  was  obtained  from  USATECCH.  This  was  done  to  overcome  what 
was  considered  a  safety  hazard  by  the  Engineer  Test  Agency. 

2.16.3.1.6  (C)  The  following  modifications  were  made  on  thb  A-R's 
after  they  had  been  received  for  testing: 

a.  The  plunger  take-down  housing  on  the  guide  rod  plate  was  cut 
off  of  the  first  seven  rifles  that  were  received  by  the  technical 
representative  for  the  A-R's  after  approval  was  obtained  from  USATECCM. 
This  was  done  to  overcome  what  was  considered  a  safety  hazard  by  the 
Engineer  Test  Agency. 

'  b.  The  guide  rod  weld  assembly  was  reinforced  on  the  take-down 

plunger  housing,  and  the  guide  rods  were  welded  to  the  guide  rod 
plate;  originally  they  were  threaded  and  screwed  into  the  guide  rod 
plate.  This  was  accomplished  by  the  technical  representatives  for 
the  A-R's  after  approval  was  obtained  from  USATECGH  to  increase  the 
durability  of  the  guide  rods  and  plunger  take-down  housing, 

c.  The  groove  on  the  lower  receiver  was  increased  to  accept  the 

^  modified  guide  rod  weld  assembly  by  the  technical  representative  for 

l  the  A-R's  after  approval  was  obtained  from  USATECCM. 

2.16.3.1.7  (C)  The  following  were  significant  with  respect  to  the 
durability  of  the  M14: 

a.  Eight  incidents  of  bolt  rollers  being  cracked  or  broken. 

b.  Two  incidents  of  windage  knob  pinion  assembly  being  stripped. 

(  c.  Four  incidents  of  the  flash  suppressor  set  screws  coming 

loose  and  being  lost. 

d.  Six  incidents  of  burned  stocks. 

e.  Four  Incidents  of  broken  or  cracked  M2  bipods. 

2.16.3.1.8  (C)  The  following  were  significant  with  respect  to  the 
durability  of  the  S-R: 

a.  Six  Incidents  of  bolts  being  cracked  or  broken  (ref  Fig  69, 
App  V). 
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h.  Five  incidents  of  bolt  stops  being  broken. 

c.  Three  incidents  of  the  carrier  and  piston  assembly  being 
separated  (ref  Fig  70,  App  V). 

d.  One  incident  of  the  take-down  pin  being  separated  from  the 
trigger  housing  group  (ref  Fig  71,  App  V). 

2.16.3.1.9  (C)  The  following  was  significant  with  respect  to  the 
reliability  of  the  S-R;  One  incident  of  selector  switch  being  in¬ 
operative, 

2.16.3.1.10  (C)  The  following  were  significant  with  respect  to  the 
durability  of  the  XM16E1: 

a.  Four  incidents  of  bolts  being  cracked  or  broken. 

b.  Four  incidents  where  the  bolt  carrier  keys  had  to  be  re- 
torqued . 

c.  Five  incidents  of  the  buffer  assembly  roll  pins  being 
separated  or  deformed. 

d.  Twenty-four  incidents  of  the  firing  pin-retaining  pin  being 
cracked  during  firing. 

2.16.3.1.11  (C)  The  following  were  significant  with  respect  to  the 
reliability  of  the  XM16E1: 

a.  Five  hundred  thirty-two  (532)  incidents  of  the  bolt  failing 
to  remain  to  the  rear  after  the  last  round  of  a  magazine  had  been 
fired.  (Rate,  1:180  rounds  fired.) 

b.  One  hundred  eighty-eight  (188)  incidents  of  the  bolt  over¬ 
riding  the  base  of  round  in  feeding  from  magazine.  (Rate,  1:509 
rounds  fired.) 

c.  Two  hundred  fifty-one  (251)  incidents  of  failure  to  eject. 
(Rate,  1:381  rounds  fired.) 

d.  One  thousand  two  hundred  forty-two  (1,242)  incidents  of  mal¬ 
functions.  (Rate,  1:77  rounds  fired.) 

e.  One  incident  of  the  selector  switch  being  inoperative. 

f .  One  incident  of  the  front  sight  post  being  frozen. 
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2.16.3.1.12  (C)  The  following  were  significant  with  respect  to  the 
durability  of  the  H-R: 

a.  Five  incidents  of  the  bayonet  adapter  set  screws  being  loose 
or  lost  with  the  bayonet  adapter  assembly  separating  from  the  operat¬ 
ing  tube. 

b.  Five  iiicidents  of  the  bolt  stop  spring  being  broken  on  the 

tip. 

2.16.3.1.13  (C)  The  following  are  significant  with  respect  to  the 
reliability  of  the  K-R: 

a.  Thirteen  incidents  of  the  operating  rod  pin  coming  loose  and 
binding  on  the  operating  rod  tube.  Incidents  recurred  in  rifles  after 
initial  malfunction  was  corrected. 

b.  Forty-four  incidents  of  blown  primers  with  M193  (WCC  6089) 
ammunition. 

c.  One  hundred  seventy  (170)  incidents  of  double  feeds.  (Rate, 
1:447  rounds  fired.) 

d.  Two  hundred  forty-three  (243)  incidents  of  malfunctions. 

(Rate,  1:313  rounds  fired.) 

2.16.3.1.14  (C)  The  following  were  significant  with  respect  to  the 
durability  of  the  A-R: 

a.  Six  incidents  of  the  weld  assembly  guide  rods  being  broken 
or  separated  from  the  guide  rod  plate  (ref  Fig  74,  App  V) . 

b.  One  incident  of  the  upper  receiver  pivot  being  cracked  (ref 
Fig  76,  App  V) . 

c.  One  incident  of  the  bolt  carrier  assembly  being  burred  enough 
to  prevent  removal  of  the  firing  pin.  Others  were  burred  to  a  lesser 
extent  (ref  Fig  77,  App  V). 

d.  One  incident  of  the  lower  receiver  being  cracked  on  the  maga'* 
zine  housing  (ref  Fig  76,  App  V). 

e.  Seven  incidents  of  the  lower  receiver  being  cracked  on  the 
back  plate  weld  (ref  Fig  78,  App  V). 

f.  One  Incident  of  the  barrel  extension  being  cracked  (ref  Fig 
76,  App  V). 

g.  Four  incidents  of  the  upper  handguard  liners  beinc,  separated 
or  loosened  from  the  upper  handguard. . 
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2.16.3.1.15  (C)  The  following  were  significant  with  respect  to  the 

reliability  of  the  A-R: 

a.  Sixty-nine  (69)  incidents  of  double  feeds.  (Rate,  1:995 
rouu-'s  fired.) 

b.  Sixty-four  (64)  incidents  of  the  bolt  overridiiip;  thfe  base  . 
of  round  in  feeding  from  magazine,  (Rate,  1:1072  rounds  fired.) 

c.  Two  hundred  forty  (240)  incidents  of  malfunctions.  (Rate, 

1:286  rounds  fired.) 

2.16.3.2  (C)  Carbines  (U) 

2.16.3.2.1  (C)  The  total  and  rate  of  malfunctions  by  type  for  each 
type  candidate  carbine  are  listed  in  Table  16-1.  The  total  and  rate 
of  malfunctions  by  type  for  each  candidate  carbine  are  listed  in 
Charts  16-10  an.d  16-11,  Appendix  II, 

2.16.3.2.2  (C)  The  total  and  rate  of  malfunctions.  Including  broken, 
damaged,  and  lost  parts,  by  category  for  each  type  candidate  carbine 
are  listed  in  Table  16r2.  The  total  and  rate  of  malfunctions,  Including 
broken,  damaged,  and  lost  parts,  by  category  for  each  candidate  carbine 
are  listed  in  Chart  16-12,  Appendix  II. 

2.16.3.2.3  (C)  A  summary  of  broken,  damaged,  and  lost  parts  for  each 
type  candidate  carbine  is  listed  in  Charts  16-13  and  16-14,  Appendix 
II,  Chart  13  lists  the  broken,  damaged,  and  lost  parts  to  which  mal¬ 
functions  were  attributed;  and  Chart  14  lists  the  broken,  damaged,  and 
lost  parts  to  which  malfunctions  were  not  attributed. 

2.16.3.2.4  (C)  The  following  modifications  were  made  on  the  S-C's 
after  they  had  been  received  for  testing: 

a.  The  gas  port  was  redrilled  to  .707  inch  by  the  technical 
representative  for  the  Code-S  Weapons  after  approval  was  obtained 
from  USATECOM. 

b.  The  forestock  assembly  was  replaced  with  a  modified  assembly 
with  a  stop  for  the  bartel  latch  pin  as  directed  by  USATECOM.  The 
lack  of  a  stop  for  the  barrel  latch  pin  was  considered  a  safety  hazard 
by  the  Engineer  Test  Agency. 

2.16.3.2.5  (C)  The  following  modification  was  made  on  C-SMG's  after 
they  had  been  received  for  testing:  The  muzzle  brakes  were  replaced 
changing  the  outer-wall  thickness  from  .062  inch  to  0.125  inch  by  the 
technical  representative  for  the  Code-C  Weapons  after  approval  was 
obtained  from  USATECOM,  The  thinner  outer-wall considered  a  safety 
hazard  by  the  Engineer  Test  Agency. 
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TOTAL  AND  BATE  OF  MALFUNCTIONS,  AND  BROKEN,  DAMAGED,  AND  LOST 
PARTS,  BY  CATEGORY  —  RIFLES  AND  CARBINES 
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(3)  Rate-MiaLfunction  by  category  occurred  1:  rounds  fired.  (Example:  M14,  261 

Category  I  malfunctions,  1  Category  I  malfunction  occurred  every  1986  rounds 
fired.) 

(4)  Total  malfunctions  for  each  type  candidate  weapon. 
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2.16.3.2.6  (C)  The  following  were  significant  with  respect  to  the 
durability  of  the  S-C: 

a.  Two  incidents  of  bolts  being  cracked  or  broken 

b.  Three  incidents  of  bolt  stops  being  broken. 

c.  One  incident  of  the  carrier  and  piston  assembly  being  sepa¬ 
rated. 

2.16.3.2.7  (C)  The  following  were  significant  with  respect  to  the 
reliability  of  the  S-C: 

a.  One  incident  of  the  front  sight  post  being  frozen. 

b.  Seven  incidents  of  the  gas  port  rings  being  frozen. 

c.  Two  hundred  thirty-two  (232)  incidents  of  malfunctions. 
(Rate,  1:  358  rounds  fired.) 

2.16.3.2.8  (C)  The  following  were  significant  with  respect  to  the 
durability  of  the  C-SMG;  Two  incidents  of  bolts  being  cracked  or 
broken. 


2.16.3.2.9  (C)  The  following  were  significant  with  respect  to  the 

reliability  of  the  C-SMG: 

a.  One  hundred  twenty- two  (122)  Incidents  of  the  bolt  failing 
to  remain  to  the  rear  after  the  last  round  in  the  magazine  had  been 
fired.  (Rate,  1:671  rounds  fired.) 

b.  Two  hundred  twenty-two  (222)  incidents  of  malfunctions. 

(Rate,  1:369  rounds  fired.) 

2.16.3.3  (C)  Autoin''tic  Rifles  (U) 

2.16.3.3.1  (C)  The  total  and  rate  of  malfunctions  by  type  for  each 
candidate  automatic  rifle  are  listed  in  Table  16-3.  The  total  and 
tate  of  malfunctions  by  type  for  each  candidate  automatic  rifle  are 
listed  in  Charts  16-15  through  16-17,  Appendix  II. 

2.16.3.3.2  (C)  The  total  and  rate  of  malfunctions,  including  broken, 
damaged,  and  lost  parts,  by  category  for  each  type  candidate  automatic 
rifle  are  listed  in  Table  16-4.  The  total  and  rate  of  malfunctions, 
including  broken,  damaged,  and  lost  parts,  by  category  for  each  candi¬ 
date  automatic  rifle  are  listed  in  Charts  16-18  through  16-20,  Appendix 
II. 
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2.16.3.3.3  (C)  A  summary  of  broken,  damaged,  and  lost  parts  for  each 
type  candidate  automatic  rifle  is  listed  in  Charts  16>21  through  16-26, 
Appendix  II.  The  charts  are  separated  into  the  broken,  damaged,  and 
lost  parts  to  which  malfunctions  were  attributed  and  the  broken, 
damaged,  and  lost  parts  to  which  malfunctions  were  not  attributed. 

2.16.3.3.4  (C)  No  modif icationc  were  made  to  the  M14E2  or  the  C-AR 
after  they  were  received  for  testing.  The  gas  ports  of  the  S-AR's 
were  redrilled  from  ,055-  .057  inch  to  .059  inch  by  the  technical 
representative  for  the  Code-S  Weapons  after  approval  was  obtained 
from  USATECOM. 

2.16.3.3.5  (C)  The  following  were  significant  with  respect  to  the 
durability  of  the  M14E2: 

a.  Three  incidents  of  burned  stocks. 

b.  Three  incidents  of  broken  bipods  (ref  Fig  80,  App  V). 

2.16.3.3.6  (C)  The  following  were  significant  with  respect  to  the 
durability  of  the  C-AR: 

a.  Five  Incidents  of  broken  extractor  springs. 

b.  Nine  incidents  of  broken  action  spring  assembly  (ref  Fig  81, 

App  V). 

c.  One  incident  of  a  broken  bolt  (ref  Fig  82,  App  V). 

2.16.3.3.7  (C)  The  following  were  significant  with  respect  to  the 
reliability  of  the  C-AR: 

a.  One  hundred  twenty-seven  (127)  incidents  of  failure  to  ex¬ 
tract.  (Rate,  1:666  rounds  fired.) 

b.  Two  hundred  thirty-five  (235)  Incidents  of  malfunctions.  (Rate, 
1:363  rounds  fired.) 

2.16.3.3.8  (C)  The  following  were  significant  with  respect  to  the 
durability  of  the  S-AR: 

a.  Six  instances  of  lost  or  damaged  housing  sight  assembly  pin. 

b.  One  incident  of  the  piston  rod  separating  from  the  bolt 
carrier. 


2.16.3.3.9  (C)  The  following  were  significant  with  respect  to  the 

reliability  cf  toe  S-AR: 

a.'  Sixty-five  incidents  of  inadvertent  fire  (run-away  [ruri).  ‘ 
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b.  Two  hundred  sixty-three  (263)  Incidents  of  malfunctions.  ! 

(Rate,  1:337  rounds  fired.) 

2.16.3.4  (C)  Machine  Guns  (U) 

2.16.3.4.1  (G)  The  total  and  rate  of  malfunctions  by  type  for  each 
type  candidate  machine  gun  are  listed  In  Table  16r3.  The  total  and 
rate  of  malfunctions  by  type  for  each  candidate  machine  gun  are  listed 
in  Charts  16-27  and  16-28,  Appendix  II, 

2.16.3.4.2  (C)  The  total  and  rate  of  malfunctions,  including  broken, 
damaged,  and  lost  parts,  by  category  for  each  type  candidate  machine 
gun  are  listed  In  Table  16-4.  The  total  and  rate  of  malfunctions,  In¬ 
cluding  broken,  damaged,  and  lost  parts,  by  category  for  each  candidate 
machine  gun  are  listed  In  Charts  16-29  and  16-30,  Appendix  II. 

2.16.3.4.3  (C)  A  sutomary  of  broken,  damaged,  and  lost  parts  for  each 
type  candidate  machine  gun  Is  listed  In  Charts  16-31  through  16-34, 
Appendix  II. 

2.16.3.4.4  (C)  The  numbers  of  rounds  recorded  for  each  of  two  barrels 
for  each  of  the  candidate  machine  guns  are  shown  In  Chart  16-35,  Appen¬ 
dix  II.  These  data  ^/areiiaadt  tollected  during  function  firing  so  the  total 
rounds  listed  for  barrels  do  q«)t  equal' the  ^trotal  routids  lisited  for: 
weapons. 


2.16.3.4.5  (C)  Buffer  assemblies,  bolt  plugs,  drive  spring  guides, 
and  operating  rods  of  a  newer  design  were  placed  in  all  the  M60  • 
machine  guns  at  the  request  of  USAWECCfM.  The  replaced  parts  were  not 
categorized  as  broken,  damaged,  or  lost  since  they  were  still  service¬ 
able  when  replaced. 

2.16.3.4.6  (C)  Initial  firing  Indicated  that  the  Code-S  machine  guns 
were  under -powered.  Their  gas  ports  were  enlarged  to  ,070  inch  by  the 
technical  representatives  for  the  Code-S  Weapons  after  approval  was 
obtained  from  USATECOM. 

2.16.3.4.7  (C)  The  following  were  significant  with  respect  to  the 
durability  of  the  M60  omchlne  gun: 

a.  Two  gas  cylinder  plugs  came  out  while  firing. 

b.  Two  bolt  plug  lock  pins  were  lost. 

c.  Twenty-one  adjustable  range  plates  on  the  rear  sight  were  bent 
during  adjustment  (ref  Fig  84,  App  V). 

d.  The  right  leg  of  two  M122  tripod  mounts  bent  while  being  put 
into  action.  An  attempt  to  straighten  one  of  the  legs  resulted  in  a 
cracked  leg  (ref  Fig  85,  App  V). 
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2.16.3.4.8  (C)  The  following  were  considered  significant  with  re¬ 

spect  to  the  durability  of  the  Code-S  '%chine  guns: 

a.  Two  trigger  pins  vibrated  loose  during  firing. 

b.  Two  feed  cover  assembly  pins  vibrated  loose  during  firing. 

c.  Five  belts  were  broken  (ref  Fig  88  and  89,  App  V), 

d.  Two  windage  knobs  were  bent. 

e.  Two  feed  cover  latches  fell  apart. 

f.  Two  pistons  separated  from  the  carrier. 

g.  One  set  of  barrel  bushing  rings  was  broken. 

h.  One  set  of  carrier  cap  rollers  disassembled  (ref  Fig  91,  App  V) . 

i.  One  barrel  had  a  hole  blown  in  it. 

j.  Nine  cartridges  ruptured,  seven  of  these  on  one  weapon. 


2.16.3.4.9  (C)  The  following  were  considered  significant  with  respect 

to  the  reliability  of  the  Code-S  fttachine  guns: 

a.  Six  hundred  eighty-six  (686)  incidents  of  failures  to  feed. 

(Rate,  1:250  rounds  fired.) 

b.  Seven  hundred  thirty-four  (734)  incidents  of  failures  to  fire. 
(Rate,  1:234  rounds  fired.) 

c.  One  hundred  eighty-seven  (187)  incidents  of  failures  to  extract. 
(Rate,  1:917  rounds  fired.) 

(R-^te,*^!*  7lo°roun^s®fireiy^^"^^^®  (235)  incidents  of  failures  to  eject. 

e.  Two  hundred  seven  (207)  Incidents  of  cases  of  the  bolt  under¬ 
riding  the  base  of  the  round  (ref  Fig  93,  App  V),  (Rate,  l:3i-8  rounds  fired.) 

f.  Two  thousand  fifty-eight  (2,058)  incidents  of  malfunctions. 

(Rate,  1:83  rounds  fired.) 

The  term  bolt  underride  (BUB)  actually  described  failures  to  feed,  but 
was  used  to  describe  those  stoppages  where  the  round  was  partially 
stripped  and  bent  by  the  bolt  in  feeding.  At  least  10  percent  of  the 
failures  to  feed  (FF)  were  caused  by  links  preventing  the  bolt  from 
going  fully  forward. 
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2.16.3.4.10  (C)  Toward  the  end  of  testing  it  was  observed  that  16 
Code-S  machine  gun  firing  pins  were  becoming  slightly  burred  (ref  Fig 
94,  App  V).  However,  no  increase  in  malfunctions  was  noted.  Since 
testing  was  nearly  completed,  the  firing  pins  were  not  replaced. 

2.16.3.4.11  (C)  Toward  the  end  of  testing  it  was  observed  that  the 
left  guide  rail  of  seven  Code-S  machine  guns  was  bent  slightly.  These 
weapons  were  closely  observed  for  the  remainder  of  the  test,  but  no 
effects  could  b.e  attributed  to  the  bent  guide  rails. 

2.16.3.4.12  (C)  One  S-MMG  was  badly  damaged  upon  impact  with  the 
ground  while  being  jur-.ped  from  an  aircraft  (ref  para  2.13.3.4.5  and 
Pig  95  through  97,  App  V) . 

2.16.3.4.13  (C)  S-LMG  000591  apparently  misfired  due  to  a  light  fir¬ 
ing  pin  strike.  This  was  followed  by  a  cook-off< with  the  bolt  partially 
unlocked.  Approximately  510-530  rounds  had  bean  fired  in  a  period  of 
8-9  minutes.  The  cook-off  occurred  approximately  3-5  seconds  after  the 
failure  to  fire.  The  firer  stated  he  had  neither  opened  the  feed  cover 
nor  retracted  the  cocking  handle.  The  barrel  was  blown  approximately 

1  foot  in  front  of  the  gun  (ref  Fig  98,  App  V)  and  the  barrel  locking 
pin  was  missing  (ref  Fig  99,  App  V).  The  bolt  was  to  the  rear,  no  round 
was  in  the  chamber,  there  was  unburned  powder  in  the  feed  cover,  and  a 
ruptured  cartridge  (ref  Fig  98,  App  V)  was  found  beneath  the  gun.  The 
bolt  was  cracked  in  several  places  (ref  Fig  100,  App  V),  a  locking  lug 
was  sheared  off  the  bolt  (ref  Fig  99  and  100,  App  V),  and  the  receiver 
was  bulged  on  the  right  side  (ref  Fig  99,  App  V),  The  extractor,  ex¬ 
tractor  spring,  and  a  piece  of  a  roll  pin  were  found  in  the  vicinity 
of  the  gun. 

2.16.4  (C)  ANALYSIS  (U) 

2.16.4.1  (C)  Rifles.  Carbines.  Automatic  Rifles,  and  Machine  Guns  (U) 

2.16.4.1.1  (G)  All  of  the  candidate  rifles,  carbines,  and  automatic 
rifles  were  rugged  enough  to  withstand  normal  usage.  However,  it  was 
the  opinion  of  the  test  officer  that  the  M14  was  the  most  rugged  overkll 
of  ...the  candidate  rifles  and  candidate  carbihesV  and' that 'the  M14E2  was -the 
most  rugged' overall  of  the  candidate. automatic  rifles.  The  M60  was  the 
most  .rugged  overall  of  the  candidate  machine-guns. 

2.16.4.1.2  (C)  Malfunctions  in  terms  of  rounds  fired  for  candidate 
rifles,  carbines,  automatic  rifles,  and  machine  guns  are  categorized 
in  Tables,  16-1,  16-2,  16-3,  and  16-4. 

2.16.4.1.3  (C)  The  M14  had  a  significantly  lower  and  the  XM16E1  had  a 
significantly  higher  malfunction  rate  than  the  other  candidate  rifles 
and  carbines. 
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2.16.4.1.4  (C)  The  M14E2  had  a  significantly  lower  tnalfunction  rate 
than  the  other  candidate  automatic  rifles 

2.16.4.1.5  (C)  The  M60  machine  gun  has  a  significantly  lower  mal¬ 
function  rate  than  the  Code-S  machine  gun. 

2.16.4.2  (C)  Deficiencies  of  the  Candidate  Weapons  (U) 

2.16.4.2.1  (C)  Durability  (U) 

S-R: 

a.  Excessive  number  of  cracked  bolts. 

h.  Separation  of  the  bolt 'carrier  and  piston  assembly. 

XM16E1: 

a.  Excessive  number  of  cracked  bolts. 

b.  Bolt  carrier  key  became  loose  and  required  retorqueing. 

c.  Cracked  firing  pin  retaining  pins. 

A-R: 

a.  Broken  guide  rod  weld  assemblies. 

b.  Cracked  lower  receivers. 

c.  Burred  bolt  carrier. 

d.  Cracked  upper  receiver  pivot. 

e.  Cracked  barrel  extension. 

S-C: 

a.  Cracked  bolts. 

b.  Separation  of  the  bolt  carrier  and  piston  assembly. 

C-SMS: 

Cracked  bolts. 

C-AR: 

Broken  action  spring  guide  assembly. 
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S-AR: 
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a.  Separation  of  the  bolt  carrier  and  piston  assembly. 

b.  Unreliable  after  exposure  to  sand,  mud,  and  water  (previously 
reported  in  Sub-Test  No  13) . 

Code-S  Machine  Gun; 

a.  Broken  bolts. 

b.  Separation  of  the  bolt  carrier  and  piston  assembly. 

c.  Broken  barrel  bushing  rings. 

d.  Broken  carrier  cap  rollers. 

e.  Hole  blown  in  barrel. 

2.16.4.2.2  (C)  Reliability  (U) 

H“R: 

Binding  of  the  operating  rod  pin  on  the  operating  tube. 

Code  S  Machine  Gun: 

a.  Excessive  failures  to  feed. 

b.  Excessive  failures  to  fire. 

c.  Excessive  failures  to  extract. 

d.  Excessive  f'-ilurcs  to  eject. 

e.  Excessive  bolt  underrides. 

f.  The  explosion  which  occurred  with  weapon  000591. 

g.  Tendency  of  the  feed  latch  to  fly  apart  and  strike  the  firer 
in  the  face  when  the  feed  cover  is  opened. 

2.16.4.3  (C)  Shortcomings  of  the  Candidate  Weapons  (U) 

2.16.4.3.1  (C)  Durability  (U) 

M14: 

a.  Cracked  bolt  rollers. 

b.  Stripped  windage  knob  pinion  assembly. 
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c.  Flash  suppressor  set  screw  loosens. 

d.  Cracked  or  broken,  jaw  on  M2,  bipou. 

e.  Burned  or  cracked  stocks. 

S-R: 

a.  Cracked  bolt  stops. 

b.  Separation  of  the  take-down  pin  from  the  trigger  housing 
group . 

XM16E1: 

Separation  and  deformation  of  buffer  assembly  roll  pins. 

H-R: 

a.  Bayonet  adapter  set  screws  loosen. 

b.  Broken  bolt  stop  springs. 

A-R: 

Separation  of  the  upper  handguard  liner  from  the  upper  handguard. 
S-C: 

Cracked  bolt  stops. 

M14E2 : 

a.  Burned  forestock  caused  by  automatic  fire. 

b.  Broken  bipod  jaws. 

C-AR: 

a.  The  frequency  of  broken  extractor  springs, 

b.  Broken  bolt. 

'  S-AR; 

Damaged  and  lost  housing,  sight,  assembly  pins. 
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K60; 

a.  Lost  gas  cylinder  plug. 

b.  Lost  bolt  plug  lock  pins  -  (Corrected,  see  para  3,  App  IV). 

c.  Beat  rec:.’  si{_',at  adjustable  range  sr 

d.  Bent  M112  tripod  legs. 

Code-S  Machine  Gun.: 

a.  Lost  trigger  pins. 

b.  Lost  feed  cover  assembly  pins. 

c.  Bent  windage  knobs. 

d.  Ruptured  cartridges. 

2.16.4.3.2  (C)  Reliability  (U) 

S-R: 

Inoperative  selector  switch. 

XM16E1! 

a.  Excessive  failures  of  the  bolt  to  remain  to  the  rear  after 
the  last  round  of  a  magazine  had  been  fired. 

b.  Excessive  bolt  overrides. 

c.  Excessive  failures  to  eject. 

d.  Inoperative  selector  switch. 

e.  Frozen  front  sight  post. 

H-R: 

a.  Excessive  blown  primers. 

b.  Excessive  double  feed. 
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A-R: 


a.  Excessive  double  feed. 

b.  Excessive  bolt  overrides. 

S-C: 

a.  Frozen  gas  port  rings. 

b.  Frozen  front  sight  post. 

C-SMG; 

Excessive  failure  of  bolt  to  remain  to  the  rear. 
C-AR; 

Excessive  failures  to  extract. 

S-AR; 

Excessive  run-away  guns. 
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2.17  (C)  SUB-TEST  NO  17.  VERSATILITY  OF  WEAPON  DESIGN  (U) 

2.17.1  (C)  OBJECTIVES  (U) 

2.17.1.1  (C)  Rifles,  Carbines,  and  Automatic  Rifles  (U) 

2.17.1.1.1  (C)  General  (U) 

To  report,  as  appropriate,  operational  advantages  provided  by 
cooq>onent  Interchangeability  of  candidate  weapons  (Reference  40, 
Appendix  1) . 

2.17.1.1.2  (C)  Specific  (U) 

To  determine  versatility  of  weapon  design  In  terms  of  modes  of 
fire,  and  commonality  of  parts  with  other  platoon  weapons  (ref  para 
6d,  Part  1,  Appendix  III). 

2.17.1.2  (C)  Machine  Guns  (U) 

2.17.1.2.1  (C)  General  (U) 

To  determine,  as  appropriate,  operational  advantages  provided  by 
conq;>onent  Interchangeability  of  candidate  weapons  (Reference  40, 
Appendix  I) . 


2.17.1.2.2  (C)  Specific  (U) 

a.  (C)  To  determine  maximum  commonality  of  parts,  anamxnltlon, 
and  ammunition  packaging  with  other  weapons  of  the  small  arms  family 
(ref  para  2,  Versatility,  Fart  II,  Appendix  III). 

b.  (C)  To  evaluate  versatility  of  weapon  design  In  terms  of 
use  with  bipod,  tripod,  vehicle  and  aircraft  mounts,  and  commonality 

of  parts  with  other  platoon  weapons  (re^  para  5d,  Part  II,  Appendix  III). 

2.17.2  (C)  METHOD  (U) 

2.17.2.1  (C)  Rifles,  Carbines,  and  Automatic  Rifles  (U) 

2.17.2.1.1  (C)  Throughout  all  testing,:  suitability  of  Interchange 
of  assemblies,  and  parts  common  to  two  or  more  test  weapons  were 
reported.  Readily  exchanged  assemblies  and  parts  were  identified  and 
recorded.  Operational  advantages  encountered  were  recorded. 

2.17.2.1.2  (C)  Throughout  all  testing,  versatility  of  weapon  design 
In  terms  of  modes  of  fire  and  commonality  of  parts  with  other  platoon 
weapons  encountered  was  reported. 
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2.17.2.2  (C)  Machine  Guns  (U) 

2.17.2.2.1  (C)  Throughout  all  testing,  suitability  of  Interchange 
of  assemblies  and  parts  common  to  two  or  more  test  weapons  were 
reported.  Readily  exchanged  assemblies  and  parts  were  Identified 
and  recorded.  Operational  advantages  encountered  were  evaluated. 

2.17.2.2.2  (C)  Throughout  all  testing,  commonality  of  parts, 
ammunition,  and  ammunition  packaging,  with  other  weapons  of  the 
small  arms  family  encountered,  were  reported. 

2.17.2.2.3  (C)  Throughout  all  testing,  versatility  of  weapon  de¬ 
sign  In  terms  of  use  with  bipod  and  tripod  encountered  was  evalua¬ 
ted.  Vehicle  and  aircraft  mounts  were  not  used. 

2.17.3  (C)  RESULTS  (U) 

2.17.3.1  (C)  Current  Weapons  Family  (U) 

2.17.3.1.1  (C)  The  current  standard  weapons  family  used  in  this 
test  consisted  of  the  M14  rifle,  M14E2  rifle,  and  the  M60  machine 
gun.  The  M14  and  M14E2  contain  Interchangeable  parts  as  Indicated 
In  Table  17-1.  The  M60  did  not  contain  any  parts  or  assemblies 
which  could  be  Interchanged  with  the  M14  or  M14E2. 

2.17.3.1.2  (C)  There  was  an  operational  advantage  to  be  gained  with¬ 
in  the  Infantry  rifle  squad  provided  by  the  interchangeability  and 
versatility  of  assemblies  between  the  M14  and  M14E2.  No  operational 
advantage  occurred  with  the  M60  machine  gun. 

2.17.3.1.3  (C)  With  respect  to  modes  of  fire,  both  the  M14  and 
M14E2  delivered  both  semiautomatic  and  automatic  fire,  utilizing 
common  Interchangeable  assemblies.  The  H60  delivered  only  automatic 
fire. 


2.17.3.1.4  (C)  With  respect  to  weapon  design  in  terms  of  use  with 
bipod,  tripod,  and  commonality  of  parts  with  other  platoon  weapons, 
the  M60  could  be  used  on  either  the  bipod  or  tripod;  however,  the 
bipod  and  tripod  could  not  be  used  with  any  other  platoon  weapon. 

No  other  type  mounts  were  furnished  for  test. 

2.17.3.1.5  (C)  With  respect  to  commonality  of  ammunition  and  ammu¬ 
nition  packaging,  the  M14  and  M14E2  7.62-mm  ammunition,  and  Its 
packaging,  were  Interchangeable.  The  5-round  clip  and  charging  de¬ 
vice  provided  with  7.62-mm  ammunition  facilitated  quick  and  easy 
changing  of  Ml4  and  M14E2  magazines.  Ammunition  for  the  M60  machine 
gun  could  be  used  with  the  M14  and  M14E2;  however,  the  reverse  was 
not  possible  without  the  amnunltlon  links  for  the  1160. 
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TABLE  17-1 


INTERCHANGEABLE  COMPONENTS  OF  CURRENT  WEAPONS  FAMILY 


ASSEMBLIES 

M14 

M14E2 

REMARKS 

Stabilizer 

1.  Assembly' 

X 

X 

Not  normally  used  with  M14. 

Stock 

2.  Group.  M14 

X 

X 

Not  normally  used  with  M14E2. 

Stock 

3.  Group.  M14E2 

X 

X 

Not  normally  used  with  M14. 

4.  Bipod.  M2 

X 

X 

Can  be  used  on  M14E2;  however, 
no  sllna  swivel  Is  attached. 

Bipod,  M2 

5.  (Modified) 

X 

X 

Not  normally  used  with  M14. 

6.  Sllna.  M14 

X 

The  M14  sling  was  too  short 
for  the  M14E2. 

7.  Sllna.  M14E2 

X 

X 

Not  normally  used  with  M14* 

8.  M14  Butt  Plate 

X 

M14E2 

9.  Butt  Plate 

X 

Trigger 

10.  Assembly 

X 

X 

Receiver  w/all 
11.  Component  Parts 

X 

X 

12.  Maxazlne 

X 

X 

2.17.3.2  (C)  Code  S  Weapona  Family  (U) 

2.17.3.2.1  (C)  The  Code  S  weapons  family  In  this  test  consisted  of  the 
S-C,  S-R,  S-/A|  S-IMGi  and  S-MMG.  The  S-IMG  and  S-MMG  are  considered 

to  be  one  system,  the  Code  S  machine  gun. 

2.17.3.2.2  (C)  There  was  an  operational  advantage  gained  within  the 
Infantry  rifle  platoon  provided  by  the  Interchangeability  of  assemblies 
between  the  S-R,  S-AR,  and  Code  S  machine  gun.  Although  there  Is  cur¬ 
rently  no  requirement  for  a  carbine  In  the  Infantry  rifle  platoon,  the 
S-C  contains  Interchangeable  assemblies  common  to  the  other  members  of 
the  Code  S  family.  Those  Interchangeable  parts  and  assemblies  are 
listed  In  Table  17-2. 
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TABLE  17-2 

IMTERCHAMGBABLE  COMPONENT  ASSEMBLIES  OF  CODE  S  WEAPONS  FAMILY 


1  ASSEMBLIES  1 

S-R 

s-c 

S-AR 

S-LMG 

S-MMG 

1. 

Basic  Component  Group 

a.  Stock  Assembly 

X 

X 

X 

X 

X 

b.  Trigger  Housing  Assembly 

X 

X 

X 

X 

X 

c.  Receiver  Group 

X 

X 

X 

X 

X 

2. 

Machine  Gun  Barrel  Assembly 

■ 

X 

X 

3. 

Rif le/Carblne/Barrel  Assembly 

X 

X 

4. 

Automatic 

BLlfle  Bai^cel  Aqeembly 

X 

5, 

Butt  Stock 

X 

X 

X 

X 

6. 

Bipod 

X 

X 

X 

:7- 

M2.Trlpod  wltti- 
Cradle  Adapter 

X 

X 

X 

8. 

MG  Rear  SlKht 

X 

X 

9. 

AR  ReAr  Slsht 

X 

10. 

Rlfle/Carblne  Rear  Sight 

X 

X 

11. 

MG  Forestock  and 

Forestock  Assembly 

X 

X 

12. 

Magazine  Adapter 

X 

X 

13. 

Magazine 

X 

X 

X 

14. 

Belt  Feed  Group 

X 

X 

1 

ii5. 

Folding  Butt  Stock 

X 

X 

X 

X 
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2. 17. 3.2 « 3  (G)  With  respect  to  inodes  of  fire  and  commonality  of 

parts  with  other  platoon  weapons  the  S-C  and  S-R  contain  the  capa<' 
blllty  to  fire  both  semiautomatic  and  automatic  flre»  utilizing  common 
parts  and  a  common  selector.  The  S-AR  and  Code  S  madilne  gun  are 
capable  of  firing  only  automatic  fire.  However,  many  of  the  parts 
and  assemblies  were  common  to  all  members  of  the  family. 

2.17.3.2.4  (C)  With  respect  to  weapon  design  In  terms  of  use  with 
biped,  tripod,  and  commonality  of  parts  with  other  platoon  weapons, 
the  Code  S  light  machine  gun  bipod  was  Identical  to  the  S-R.and' 

S-AR  bipod.  No  other  type  mounts  were  furnished  for  test. 

2.17.3.2.5  (G)  With  respect  to  commonality  of  ammunition  and  ammu¬ 
nition  packaging,  the  S-R,  S-C,  and  S-AR  5.36-mm  ammunition,  and 
Its  packaging,  were  Interchangeable.  The  5.56-mm  ammunition  was 
provided  In  cartons  and  did  not  facilitate  quick  and  easy  charging 
of  magazines.  Ammunition  for  the  Code  S  machine  gun  could  be  used 
with  the  S-R,  S-G,  and  S-AR;  however,  the  reverse  was  not  possible 
without  ammunition  links  for  the  Code  S  machine  gun. 

2.17.3.3  (C)  Code  G  Weapons  Family  (U) 

2.17.3.3.1  (C)  The  Code  C  weapons  family  in  this  test -consisted 
of  the  XM16E1,  G-SMG,  and  C-AR. 

2.17.3.3.2  (C)  There  was  an  operational  advantage  gained  within 
the  Infantry  rifle  squad  provided  through  the  interchangeability  of 
parts  between  the  XM16E1,  C-SMG,  and  C-AR,  although  currently  no 
requirement  exists  for  a  carbine  or  a  submachine  gun  In  the  rifle 
squad.  Those  assemblies  which  are  Interchangeable  within  the  Code 
C  family  are  listed  In  Table  17-3. 

2.17.3.3.3  (G)  With  respect  to  modes  of  fire  and  commonality  of 
parts,  all  three  members  of  the  Code  C  family  have  the  capability  of 
delivering  semiautomatic  or  full  automatic  fire,  utilizing  parts 
common  to  all  members. 

2.17.3.3.4  (C)  With  respect  to  commonality  of  ammunition  and  ammu¬ 
nition  packaging,  the  XM16E1,  G-SMS,  and  C-AR  5.56-mm  ammunition, 
and  Its  packaging,  were  Interchangeable.  The  5.56-mm  ammunition  was 
provided  In  cartons  and  did  not  facilitate  quick  and  easy  charging 
of  magazines. 

2.17.3.3.5  (C)  The  Code  G  family  did  not  Include  a  machine  gun 
candidate. 
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TABLE  17-3 

INTERCHANGEABLE  COMPONENTS  OF  THE  CODE  C  WEAPONS  FAMILY 


ASSEMBLIES 

XM16E1 

C-SMG 

C-AR 

1. 

Basic  Component  Group 

a.  Trigger  housing  assembly 

X 

X 

X 

b.  Receiver,  complete  upper 

X 

X 

c.  Receiver,  complete  lower 

X 

X 

2. 

Stock.  Rifle 

X 

X 

3. 

Stock.  Telescoolns 

X 

4. 

Maeazlnes.  20  and  30  round 

X 

X 

X 

5. 

Handeuard,  Rifle 

X 

X 

6. 

Handsuard,  C-SMG 

X 

7. 

Buffer  System.  Rifle 

X 

8. 

Buffer  System.  Automatic  Rifle 

X 

9. 

Buffer  System.  C-SMG 

X 

10. 

Barrel.  Ll^ht 

X 

X 

11. 

Barrel.  Heavy 

X 

X 

12. 

Barrel .  Short 

X 

13. 

Blood.  M2 

X 

14. 

Blood.  M3 

X 

X 
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(C)  ANALYSIS  (U) 

2.17.4.1  (C)  It  has  been  assumed  that  interchangeability  of  parts 
between  different  weapons  in  infantry  squads  and  platoons  does  provide 
an  operational  advantage. 

2.17.4.2  (C)  The  Code  S  family  was  the  only  candidate  family  that 
provided  for  versatility  and  component  interchangeability  in  the 
rifle  platoon,  to  include  the  rifle,  automatic  rifle,  and  machine  gun. 
The  other  candidate  families  provided  for  component  interchangeability 
within  the  rifle  squad  only,  consisting  of  the  rifle  and  the  automatic 
rifle. 


2.17.4.3  (C)  Versatility  of  weapon  design  in  terms  of  modes  of  fire, 
and  commonality  of  parts  with  other  platoon  weapons  was  best  provided 
by  the  Code  S  family. 

2.17.4.4  (C)  Maximum  commonality  was  achieved  with  both  the  5.56-nim 
and  7.62>mm  ammunition.  Ammunition  packaging  was  best  provided  by 
the  current  standard  7.62-mm  family. 

2.17.4.5  (G)  Versatility  of  weapon  design  in  terms  of  use  with  bipod, 
tripod,  and  commonality  of  parts  with  other  platoon  weapons  was  best 
provided  by  the  Code  S  family. 

2.17.4.6  (C)  The  Code  S  family  provided  the  greatest  interchange  of 
assemblies  between  weapons  and  may  reduce  training  time  in  mechanic..! 
training . 
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(C)  SUB-TEST  NO  18.  SAFETY  (U) 


2.18.1  (C)  OBJECTIVES  (U) 

Rifles,  Carbines.  Automatic  Rifles,  and  Machine  Guns 

Specific 

To  evaltiate: 

a.  SafetyCs):  Easily  Identifiable,  conveniently  located, 
positive  8afety(s)  to  prevent  accidental  firing  and  dangerous 
malfunctions,  designed  so  that  safe  and  fire  positions  can  be 
determined  by  touch  and  operation  of  safety (s)  is  inaudible. 

(Ref  para  3a(4),  Fart  1,  and  para  la(4).  Part  XI,  App  III.) 

b.  Safety  restrictions  Imposed  on  the  enployment  of  the. 
weapon  by  such;  features  as  noise,  blast,  and  discarding  sabots. 

(Ref  para  6c,  Fart  I,  and  para  5c,  Part  II,  App  III.) 

2.18.2  (C)  METHOD  (U) 

2.18.2.1  (C)  Rifles,  Carbines,  and  Automatic  Rifles  (U) 

;  % 

2.18.2.1.1  (C)  During  the  conduct  of  Sub-Test  No  1,  Preopera- 
tlonal  Inspection  and  Physical  Characteristics,  the  safeties  of 
all  candidate  rifles,  carbines,  and  automatic  rifles  were  examined. 
Any  deficiencies  noted  were  recorded,  and  corrected  prior  to  firing 
tests.  No  firing  v^as  conducted  until  a  safety  release  had  been  re¬ 
ceived. 


2.18.2.1.2  (C)  Throughout  all  sub -tests,  particular  attention  was 
given  to  the  external  6afety(8)  on  the  candidate  rifles,  carbines, 
and  automatic  rifles  to  determine  whether  they  were  easily  Identi¬ 
fiable,  conveniently  located,  and  positive  In  action.  Any  accidental 
firing  or  dangerous  malfunctions  which  occurred  were  recorded.  If 
such  malfunctions  could  be  attributed  to  a  defect  In  the  safety.  It 
was  ao  noted.  Safeties  were  examined  to  determine  whether  they 

were  designed  so  that  the  safeoand  fiteLipoaltidnS  could  bs  detemlned  by 
touch  and  their  operation  was  inaudible.  Any  safety  restrictions 
or  procedures  not  prescribed  In  the  safety  release  or  other  publi¬ 
cations  for  which  a  need  was  determined  during  testing  were  recofddd. 

2.18.2.1.3  (C)  The  safety  release  and  manufacturers'  manuals  furn¬ 
ished  with  the  test  rifles,  carbines,  and  automatic  rifles  were  re¬ 
viewed  for  safety  restrictions  and  safety  precautions  to  be  observed 
during  testing  and  such  were  adhered  to  throughout  all  testing,  ^.ny 
safety  difficulties,  particularly  such  features  as  noise,  blast,  and 
ammunition  residue  encountered  during  the  test  were  recorded. 
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2.18.2.2  (C)  Machine  Guns  (U) 

2.18.2.2.1  (C)  During  the  conduct  of  Sub*Test  No  1,  Preoperatlonal 
Inspection  and  Physical  Characteristics,  the  safeties  of  all  Candida :.e 
machine  guns  were  examined.  Any  deficiencies  noted  wore  recorded  and 

corrected  prior  to^flrlng  tests.  No  firing  was  conducted  \intll  a  safety 
release  had  been  received. 

2.18.2.2.2'  (C)  Dilring  the  conductCof  All>  sub-tasts,  'eny  unSafe  conditions 
or safety  precautions  Imposed  on  the  employment  of  weapons  by  such  features 
as  blast,  noise,  flash,  and  ammunition  resldhe  were  noted.  Specific 
attention  was  given  to  determining  If  the  safeties  were: 

a.  Easily  Identifiable.  . 

b.  Conveniently  located. 

c.  Identifiable  by  touch. 

d.  Inaudible  when  operated. 

2.18.2.2.3  (C)  All  safety  restrictions  or  precautions  noted  In  the 
safety  release  were  observed.  Any  additional  restrictions  or  precau¬ 
tions  observed  during  testing  were  reported. 

2.18.3  (C)  RESULTS  (U) 

2.18.3.1  (C)  Rifles  (U) 

2^18.3.1.1  (C)  The  safeties  of  the  candidate  rifles  were  found  to  be 

easily  Identifiable  and  conveniently  located.  The  safeties  of  the  M14 
and  H-R  were  positive  In  action  and  prevented  accidental  firing  and 
dangerous  malfunctions.  The  S-R  would  not  fire  with  the  safety  selector  . 
switch  between  the  safe  position  and  the  semiautomatic  position;  hqwever. 

If  the  trigger  was  pulled  with  the  safety  selector  switch  between  the 
safe  position  and  the  semiautomatic  position,  and  the  safety  selector 
switch  was  then  moved  to  the  semiautomatic  position,  the  S-R  would  some¬ 
times  fire  without  the  trigger  being  pulled.  Additionally,  bumping  or 
jarring  the  S-R  after  the  trigger  had  been  pulled, with  the  safety  se¬ 
lector  switch  between  the  safe  position  and  the  semiautomatic  position, 
would  sometimes  cause  the  S-R  to  fire.  The  XM16E1  and  A-R  wuld  fire 
with  the  safety  selector  switch  between  the  safe  position  and  the  fire 
position.  In  addition,  the  location  of  the  alternate  safety  selector 
switch  on  the  A-R  (which  must  be  used  when  the  stock  Is  folded)  was  con¬ 
fusing  to  a  flrer  Inexperienced  with  the  A-R.  The  S-R,  XM16E1,  A-R, 
and  H-R  would  fire  with  the  safety  selector  switch  between  the  semiauto¬ 
matic  position  and  the  full  automatic  position;  however,  this  was  not  a 
hazard. 


2.18.3.1.2  (C)  The  safe  and  fire  positions  of  the  candidate  rifles  were 

found  to  be  Identifiable  by  touch;  however,  with  the  S-R,  XMi6El,  A-R  (both 
safety  selectprisiwltqhqs)  ,MaHd;^9-R».  becays6  the-  safety  A^as  also,  the  selector 
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switch,  it  was  sometimes  difficult  during  the  hours  of  darkness  to 
ascertain  whether  the  safety  selector  switch  was  in  the  safe  posi¬ 
tion  or  on  one  of  the  fire  positions.  When  questioned,  the  flrers 
stated  that  the  safe  and  fire  position  of  the  M14  safety  were  easier 
to  identify  by  touch  than  those  of  the  other  candidate  rifles. 

2.18.3.1.3  (C)  The  operation  of  the  safety  on  the  M14  was  signifi¬ 

cantly  louder  than  the  operation  of  the  safeties  of  all  other  candi¬ 
date  rifles.  The  operation  of  the  XM16E1  and  A-R  safeties  was  less 
audible  than  the  operation  of  S-C  and  H-R  safeties.  The  operation  of 
the  H-R  safety  was  the  least  audible  jdtf  all  the  candidate  rifle  safeties. 
With  care,  it  was  possible  to  manipulate  the  S-R,  XM16E1,  A-R,  and  H-R 
safeties  in  an  Inaudible  manner. 


2.18.3.1.4  (C)  The  alternate  safety  selector  switch  on  the  A-R  did 
not  have  a  position  indicator  to  show  whether  it  was  in  the  safe  po¬ 
sition  or  on  one  of  the  fire  positions  (ref  fig  78,  App  V). 


2.18.3.1.5  (C)  All  firers  were  required  to  wear  ear  plugs  and  safety 
glasses  during  firing  exercises.  (Ref  20,  App  1.) 

2.18.3.1.6  (C)  Ammunition  containing  a  sabot  was  not  fired  during  this 
test. 

2.18.3.1.7  (C)  Safety  .restrictions  and  precautions  for  the  candidate 
rifles  are  Included  in  References  14,  IS,  and  20  through  27,  Appendix 
1.  Firing  restrictions  with  respect  to. the  nvimber  of  rounds  fired  per 
unit  of  time  without  cooling  were  as  follows: 


a .  S— R 

Semiautomatic 

150  rounds/ 51  seconds 

Automatic 

150  rounds/ 35  seconds 

b.  A-R 

Semiautomatic 

140  rounds/69  seconds 

Automatic 

140  rounds/ 35  seconds 

c.  H-R 

Semiautomatic 

100  rounds/ 34  seconds 

Automatic 

100  round 8/24  seconds 

The  safety  restrictions  imposed  with  the  S-R,  A-R,  and  H-R  in  this 
test,  with  respect  to  the  maximum  number  of  rounds  which  could  be 
fired  before  cooling,  were  so  restrictive  as  to  prohibit  the  comple¬ 
tion  of  some  firing  exercises  with  one  single  rifle. 

2.18.3.1.8  (C)  The  POMM's  furnished  by  the  manufacturers  for  the 

candidate  rifles  were  reviewed  and  did  not  contain  any  unacceptable 
safety  restrictions.  However,  the  H-R  FOMM  requires  that  the  bolt 
space  dimension  be  checked  weekly  with  a  bolt  space  dimension  tool 
or  standard  feeler  gauge.  This  could  present  a  problem  to  the  flrer 
in  the  field. 
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2.18.3.2  (C)  Carbines  (U) 

2.18.3.2.1  (C)  The  safeties  of  the  candidate  carbines  were  found 

to  be  easily  Identifiable  and  conveniently  located.  The  safety  of  the 
M14  was  positive  In  action  and  prevented  accidental  firing  and  danger¬ 
ous  malfunctions.  The  S-C  would  not  fire  with  the  safety  selector 
switch  between  the  safe  position  and  ttie  semiautomatic  position; 
however,  If  the  ttlgger  was  pulled  with  the  safety  selector  switch 
between  the  safe  position  and  the  semiautomatic  position  and  the 
safety  selector  switch  was  then  moved  to  the  semiautomatic  position, 

-the  S-C  would  sometimes  fire  without  the  trigger  being  pulled.  Addi¬ 
tionally,  bumping  or  jarring  the  S-C  after  the  trigger  had  been  pulled 
with  the  safety  selector  switch  between  the  safe  position  and  the  semi¬ 
automatic  position  would  sometimes  cause  the  S-C  to  fire.  The  C-SMG 
would  fire  with  the  safety  selector  switch  between  the  safe  position 
and  the  semiautomatic  position.  The  S-C  and  C-SMG  would  fire  with  the 
safety  selector  switch  between  the  semiautomatic  position  and  the  full 
automatic  position;  however,  this  was  not  a  hazard. 

2.18.3.2.2  (C)  The  safe  and  fire  positions  of  the  candidate  car¬ 
bines  were  found  to  be  Identifiable  by  touch;  however,  with  the 
S-C  and  C-SMG,  because  the  safety  was  also  the  selector  switch.  It . 
was  sometimes  difficult  during  the  hours  of  darkness  to  ascertain  ' 
whether  the  safety  selector  switch  was  In  the  safe  position  or  ou  one 
of  the  fire  positions. 

2.18.3.2.3  (C)  The  dperatlon  of  the  M14  safety  was  significantly 
louder  than  the  operation  of  the  S-C  and  C-SMG  safeties.  The  operation 
of  the  S-G  safety  was  less  audible  than  the  operation  of  the  C-SMG 
safety.  Vlth  care.  It  was  possible  to  manipulate  the  S-C  and  C-SMG 
safeties  In  an  Inaudible  manner. 

2.18.3.2.4  (C)  The  S-C  ejection  pattern  was  larger  than  that  of 
tbecOther  candidate  carbines,  and  required  that  flrers  be  spaced 

at  least  5  meters  apart  to  preclude  discomfort  or  Injury  from  ejected 
cartridge  cases  striking  exposed  skin  of  adjacent  flrers. 

2.18.3.2.5  All  flrers  were  required  to  wear  ear  plugs  and  safety 
glasses  during  firing  exercises  (Ref  20,  App  1). 

2.18.3.2.6  (C)  Ammunition  containing  a  sabot  was  not  fired  during 
this  test. 

2.18.3.2.7  (C)  Safety  .restrictions  and  precautions  for  the  candi¬ 
date  carbines  are  Included  in  References  14,  15,  and  20  through  27, 
Appendix  I.  Firing  restrictions  with  respect  to  the  number  of  rounds 
fired  before  cooling  were  as  follows: 

a.  S-C  Semiautomatic  150  rounds/ 51  seconds 

Automatic  150  rounds/ 35  seconds 

b.  C-SMG  Semiautomatic  120  rounds/43  seconds 

Automatic  120  rounds/ 22  seconds 

OONFIDENTIAL 


221 


confidehual 

The  safety  restrictions  iiqposed  with  the  S-C's  and  C-SMG's  In 
this  test,  with  respect  to  the  maximum  number  of  rounds  which 
could  be  fired  before  cooling, were  so  restrictive  as  to  prohibit 
the  cciq>letlon  ifif  some  firing  exercises  with  one  single  carbine. 

2.18.3.2.8  (C)  The  FOHM's  furnished  by  the  manufacturers  for 

the  candidate  carbines  did  not  contain  any  unacceptable  safety 
restrictions. 

2.18.3.3  (C)  Automatic  Rifles  (U) 

2.18.3.3.1  (C)  The  safeties  of  the  candidate  automatic  rifles 
were  found  to  be  easily  Identifiable  and  conveniently  located. 

The  safety  of  the  M14E2  was  positive  In  action  and  prevented 
accidental  firing  and  dangerous  malfunctions.  The  C-AR  and  S-AR 
would  fire  with  the  safety  selector  switch  between  the  safe  posi¬ 
tion  and  the  semiautomatic  position.  (The  S-AR  fires  In  the  full 
automatic  mode  with  the  safety  selector  switch  In  this  position.) 
Additionally,  when  an  automatic  rifleman  (armdd  with  the  S^^AR,  the 
bolt  closed  ajvl'  loaded’wlthaarmaganlntaphgwged^with  , 

cartridges)  "hit  the  ground,"  the  lnpact  was  sometimes  sufficient 
tO: cause  the  bolt  to  travel  to  the  rear  and  pick  up  and  chamber  a 
cartridge.  Irrespective  of  the  position  of  the  safety  selector 
switch.  It  was  believed  that  this  would  have  caused  an  Inadver¬ 
tent  firing  of  the  S-AR  If  live  cartridges  had  been  used.  The 
C-AR  and  S-AR  would  fire  with  the  safety  selector  switch  between 
the  semiautomatic  position  and  the  full  automatic  position 

(the  S-AR  fires  In  the  full  automatic  mode  with  the  safety  selec¬ 
tor  swltcl^  In  this  position);  however,  this  was  not  a  hazard. 

2.18.3.3.2  (G)  The  safe  and  fire  positions  of  the  candidate  auto¬ 
matic  rifles  were  found  to  be  Identifiable  by  touch;  however,  with 
the  C-AR  and  S-AR,  because  the  safety  was  also  the  selector  switch. 
It  was  sometimes  dljCflcult  during  the  hours  of  darkness  to  ascertain 
whether  the  safety  selector  switch  was.  in  the  safe  position  or  on 
one  of  the  fire  positions. 

2.18.3.3.3  (C)  The  operation  of  the  M14E2  safety  was  significantly 
louder  than  the  operation  of  the  C-AR  and  S-AR  safeties.  The 
operation  of  the  S-AR  safety  was  less  audible  than  the  operation 

of  the  C-AR  safety.  With  care,  It  was  possible  to  manipulate  the 
C-AR  and  S-AR  safeties  In  an  Inaudible  manner. 

2.18.3.3.4  (C)  The  following  number  of  accidental  firings  occurred 
during  the  course  of  testing: 

a.  M14E2  -  None. 

b.  C-AR  -  One  cook-off. 

c.  S-AR  -  Slxty-flve  occurrences  of  runaway  gun. 
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(  2*18.3.3.5  (C)  All  flrers  were  required  to  wear  ear  plugs  and 

safety  glasses  during  firing  exercises  (Reference  20,  Appendix  I). 

2.18.3.3.6  (C)  Ansnunltlon  containing  a  sabot  was  not  fired  during 
this  test. 

2.18.3.3.7  (C)  Safety  restrictions  and  precautions  for  the 
candidate  automatic  rifles  are  Included  In  References  14,  15,  and 
20  through  27,  Appendix  I.  Firing  restrictions  with  respect  to 
the  number  of  rounds  fired  before  cooling  were  as  follows: 

a.  S-AR  Semiautomatic  210  rounds/ 66  seconds* 

Automatic  210  rounds/ 36  seconds 

*Flred  In  3-  to  S-round  bursts. 

b.  G-AR  Semiautomatic  150  rounds/ 67  seconds 

^  Automatic  180  rounds/ 56  seconds 

The  safety  restrictions  Imposed  with  the  S-AR  and  C-AR  In  this  test 
with  respect  to  the  maximum  number  of  rounds  which  could  be  fired 
before  cooling,  were  so  restrictive  as  to  prohibit  the  completion 
of  some  firing  exercises  with  one  single  automatic  rifle. 

2.18.3.3.8  (C)  The  FOMM's  furnished  by  the  manufacturers  for  the 

/  candidate  automatic  rifles  did  not  contain  any  unacceptable  safety 

^  restrictions. 

2.18.3.4  (C)  Machine  Guns  (U)  / 

2.18*3.4.1  (C)  The  safeties  of  the  candidate  machine  guns  were 

found  to  be  easily  Identifiable  and  conveniently  located.  Neither 
the  M60  machine  gun  nor  the  Code  S  machine  gun  had  a  positive 
safety  because  the  safety  mechanism  of  each  secured  only  the  sear, 

/  and  did  not  prevent  the  bolt  from  traveling  freely  between  Its 

^  forward  locked  position,  and  a  position  forward  of  the  sear  but  to 

the  rear  of  the  feed  tray  from  where  a  new  cartridge  could  be 
picked  up,  chambered,  and  fired.  In  addition,  the  Code  S  machine 
gun  would  fire  with  the  safety  selector  switch  between  the  safe 
position  and  the  semiautomatic  position  (the  Code  s  machine  gun 
fires  In  the  full  automatic  mode  with  the  safety  selector  switch 
In  this  position).  The  Code  S  machine  gun  would :^lre  In  the  full 
automatic  mode  with  the  safety  selector  switch  between  the  semi- 
automatic  position  and  the  full  automatic  position;  however,  this 
was  not  a  hazard. 

2.18.3.4.2  (C)  The  safe  and  fire  positions  of  tke_ candidate  machine 

guns  were  found  to  be  Identifiable  by  touch. 
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2.18.3.4.3  (C)  The  operation  of  the  candidate  madilne  gun  safeties 
was  audible;  however,  with  care,  it  was  possible  to  manipulate  them  In 
an  Inaudible  manner. 

2.18.3.4.4  (C)  When  fired,  the  Code  S  machine  guns  emitted  gas  and 
particles  from  the  openings  In  the  receiver.  Test  soldiers  commented 
that  this  sometimes  adversely  affected  their  ability  to  fire.  The 
gas  and  particles  emitted  from  the  feed  port  made  It  dangerous  for 
test  soldiers  acting  as  assistant  gunners  to  get  close  enough  to  the 
left  side  of  the  Code  S  machine  guns  to  effectively  assist  In  loading 
and  feeding  ammunition. 

2.18.3.4.3  (C)  Numerous  Instances  were  observed  In  which  the  feed 

cover  latch  of  the  Code  S  machine  guns  flew  apart  from  the  feed  cover 
When'  thd  fhedJodvef  Whs  opened.  A  motion  forward  and  to  the  right  on 
the  feed  cover  latch  handle  disassembled  the  feed  cover  latch.  On 
three  occasions  test  soldiers  were  struck  In  the  face  by  the  feed 
cover  latch  while  at((B&^tlng  to  open  the  feed  cover  while  in  the 
prone  position. 

2.18.3.4.6  (G)  One  S-U16,  apparently  misfired  due  to  a  light  firing 
pin  strike.  This  was  follbwed  by  a  cook'off  with  the  bolt  partially 
unlocked.  The  explosion  extensively  damaged  the  weapon  (Sub'^Test  No 
16,  Durability  and  Reliability),  blew  a  piece  of  brass  Into  the  firer's 
forearm,  and  powder  burned  the  left  hand  of  the  firer.  The  cook-off 
level  of  the  Code  S  machine  guns  was  subsequently  set  at  200  rounds 
and  was  later  reduced  to  ISO  rounds  (Reference  2p,  Appendix  I).  These 
cook-off  levels  were  dependent  upon  the  size  of  the  burst  and  acttial 
firing  time. 

2.18.3.4.7  (C)  Test  soldiers  were  required  to  wear  ear  plugs  and 
safety  glasses  when  firing  the  candidate  machine  guns  (References 
14  and  23,  Appendix  I). 

2.18.3.4.8  (C)  Ammunition  containing  a  sabot  was  not  fired  during 
this  test. 

2.18.3.4.9  (C)  Safety  restrictions  and  precautions  for  the  candidate 
machine  guns  are  included  in  References  21,  23,  24,  and  25,  Appendix  1. 
The  firing  restriction  with  respect  to  the  number  of  rounds  fired 
before  cooling  was:  Code  S  machine  gun--150  rounds.  The  safety 
restrictions  Inqposed  with  the  Code  S  machine  gun  In  this  test,  with 

r  espect  to  the  maxlmiim  number  of  rounds  which  could  be  fired  before 
cooling,  were  so  restrictive  as  to  necessitatfe  .the.  use  of  .six  barrels 
to  complete  iOne,  fiting  exercise  .with;, one  Mqljine  gun. 

2.18.3.4.10  (C)  The  FOMM  furnished  by  the  manufacturers  for  the  Code 
S  machine  gun  did  not  contain  any  unacceptable  safety  restrictions. 


CONFIDENTIAL 


. 


CONRDENm. 

2.18.4  (C)  ANALYSIS  (U) 

2.18.4.1  (C)  Rifles.  Carblnea,  Automatic  Rifles,  and  Mecfalae  Guns  (U) 

2.18.4.1.1  (C)  The  safety  selector  switches  of  all  the  candidate 
rifles,  carbines,  automatic  rifles,  and  machine  guns  are  easily 
Identifiable  and  conveniently  located. 

2.18.4.1.2  (G)  Ttie  safety  selector  switches  of  the  M14  and  the  M14E2 
are  positive  In  action.  The  XM16E1,  A-R,  C-SMG,  C-AR,  S>AR,  and  Code 
S  machine  gun  will  fire  with  the  safety  selector  switch  between  the 
safe  position  and  the  semiautomatic  position.  This  Is  dangerous. 

The  safeties  of  the  S*AR  and  the  candidate  machine  guns  secure  the 
sear  but  not  the  bolt,  and.  In  this  respect,  are  not  positive.  This 
Is  dangerous  with  respect  to  the  S*AR,  but  not  with  respect  to  the 
candidate  machine  guns.  All  of  the  candidate  rifles,  carbines,  auto¬ 
matic  rifles,  and.  machine  guns,  with  the  exception  of  the  M14,  M14E2, 
and  M60  machine  gun,  will  fire  with  the  safety  selector  switch  between 
the  semiautomatic  posltl<m  and  the  full  automatic  position. 

2.18.4.1.3  (G)  The  safety  selector  switches  of  all  the  candidate 
rifles,  carbines,  and  automatic  rifles,  with  the  exception  of  the 
alternate  safety  selantor  switch  of  tbe^-R,  are  designed  so  that 
the  safe  and'flrd  :pgsltlond  >can  )&<!  idetdrmlned  by  touch;  however, 
because  the  safeties  of  the  XM16S1,  S-R,  A-R,  H-R,  S-C,  C-SHG,  C-AR, 
and  S-AR  were  also  selector  switches,  recognition  of  the  safe  posi¬ 
tion  during  the  hours  of  darkness  depends  upon  the  familiarity  of 
the  flrer  with  each  type  of  weapon.  Xt  Is  confusing  to  have  a 
atfety  aultcheand.sdleptor  (eoniHned'.  ln^one.vs^Lt;ch  SHSCh^nlsp. 


2.18.4.1.4  (G)  None  of  the  safety  selector  switches  of  the  candidate 
rifles,  carbines,  automatic  rifles,  and  machine  guns  were  Inaudible, 
and  were  audible  to  varying  degrees  when  manipulated.  The  safety 
selector  switches  of  all  the  candidate  rifles,  carbines,  automatic 
rifles,  and  machine  guns,  with  the  exception  of  the  M14  and  M14E2, 
could,  with  care,  be  manipulated  inaudlbly. 

2.18.4.1.5  (G)  Sdfe'ity  ceStvlctlohsr  requlrih^  the  use  Of;  ear  pldgs, 
becansei  of' noise:  and  blhst,  era  unacceptable:  ln.'combatt;^£he  need  for  r 
this  safety  restrlOtionuvas  npt  dvelustedi^byathisiifioard..  Nohe  of 

the  ceadidatejrlfles^icarblneB,eantona tic  rifles,  andamaohlne  guns 
fire  ammunition,  using,  the  dlscerdlng.  sabot.iprlncl]^le.:^  u:  .  u  .i 

It..:.;:.  .11.  .[  .'  ,  i.i  ■  i:  .. ■.  ^  ^  i'  ;  '  '  .i. 
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2.18.4.1.6  (C)  The  otheif  safety  restrictions  liapQsed  by .  the  appropriate 
safety  releases  on  the  employment  of  all  the  candidate  rifles,  car- 
bines,  automatic  rifles,  and  machine  guns,  with  the  exception  of  the 
1114,  XM16E1,  M14E2,  and  M60  machine  gun,  : were  iiauiceje|^ 

employment  and  use  of  the  weapons  by  the  infantryman. 

2.18.4.1.7  (C)  The  ntimber  of  runaway  guns  experienced  while  firing 
the  S-AR  Is  excessive* 

2.18.4.1.8  (C)  The  gas  and  particles  emitted  by  the  Code  S  machine 
gun  arc  a  safety  haaaf-d. 7  V 


2. 18. A. 1.9  (C)  The  low  cook-off  level  of  the  Code  S  machine  gun 

Is  a  safety  hazard. 

2.18.4.1.10  (C)  The  tendency  of  the  feed  cover  latch  of  the  Code  S 

machine  gun  to  fly  apart  when  the  feed  cover  la  opened  is  a  safety 
hazard. 

2.18.4.2  (C)  Deficiencies  of  the  Candidate  Weapons  are;  (U) 

2.18.4.2.1  (C)  S-R,  H-R,  A-R,  S-C,  C-SMG,  C-AR: 

The  safety  restrictions  imposed  tipon  the  we4>ons  by  the  safety 
releases  with  respect  to  the  maximum  number  of  rounds  which  can  be 
fired  before  cooling  or  chaioglng  barrels,  make  them  unacceptable  for 
Infantry  use. 

2.18.4.2.2  (C)  S-AR: 

a.  The  safety  restrictions  Imposed  upon  the  weapons  by  the 
safety  releases  with  respect  to  the  maximum  number  of  rounds  which 
can  be  fired  before  cooling  or  changing  barrels,  make  them  unaccep¬ 
table  for  Infantry  use. 

i  b.  A  round  could  be  Inadvertantly  fired  when  "hitting  the  ground" 
with  the  butt. 

2.18.4.2.3  (C)  Code  S  Machine  Gun: 

a.  The  safety  restrictions  liq)08ed  upon  the  weapons  by  the 
safety  releases  with  respect  to  the  maximum  nwnber  of  rounds  which 
can  be  fired  before  cooling  or  changing  barrels,  make  them  unaccep¬ 
table  for  Infantry  use. 
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b.  The  tendency  of  the  feed  latch  to  fly  ppatt  andJttrlkeLthe 
flrer  In  the  face  '(dien  the  feed  cover  is  opened. 

Cl  fixj^loslve  Occurred  when'^bolt- not 'fully  closed  and  locked 
£ti  barrel  Extension,  seriously  damaging  weapon. 

d.  The  ghs  and  particles  emitted  from  the  machine  gun  while 
firing  (ref  Sub-Test  Mo  19,  Human  Factors  Engineering). 

2.18.4.3  (C)  Shortcomings  of  the  Candidate  Weapons  are;  (U) 

2.18.4.3.1  (G)  M14,  M14E2: 

High  noise  level  of  the  safety. 

2.18.4.3.2  (G)  S-R  and  S-G: 

a.  The  weapon  will  fire  when  the  safety  selector  switch  is 
between  the  safe  position  and  the  aemlautomatic  position. 

b.  The  weapon  will  fire  Inadvertently  when  the  selector  sl^dit^kh 
is  moved  to  the  semiautomatic  position  after  having  pulled  the  trigger 
with  the  selector  switch  positioned  between  the  safe  and  semiautomatic 
positions. 


2.18.4.3.3  (G)  XM16E1,  G-SHG,  G-AR,  and  Code  S  Machine  Gun: 

The  weapons  will  fire  when  the  safety  selector  switch  is  between 
the  safe  position  and  the  semiautomatic  positions. 

2.18.4.3.4  (G)  A-R: 

a.  The  weapon  will  fire  when  the  safety  selector  switch  is  be¬ 
tween  the  safe  position  and  the  semiAutomatlc  position. 

b.  The  alternate  safety  selector  switch  has  no  Indicator. 

2.18.4.3.5  (C)  S-AR: 

a.  The  weapon  will  fire  when  the  safety  selector  switch  is  be¬ 
tween  the  safe  position  and  the  semiautomatic  position. 

b.  Excessive  number  of  runaway  guns. 


CONFIDEMTUL 


227 


OONFIDENDAI 


2.19  (C)  SUB-TEST  NO  19.  HUMAN  FACTORS  ENGINEERING  (U) 

2.19.1  (C)  OBJECTIVES  (U) 

2.19.1.1  (C)  Elfles,  Carbines,  an^  Automatic  Rifles  (U) 

Specific 

2.19.1.1.1  (C)  To  determine  <ref  para  3b,  Part  I,  App  III): 

a.  Size  and  Shape:  Capability  of  being  fired  from  either  the 
right  or  left  shoulder  in  all  normal  firing  positions;  capability  of 
fire  while  wearing  complete  arctic  clothing  and  gloves  and  CB  protec¬ 
tive  mask  and  clothing. 

b.  Blast’  and  Noise:  Undue  discomfort  to  the  flrer. 

c.  Ejection  Pattern:  Interference  with  adjacent  firers  or  the 
flrer *8  ability  to  aim  and  fire  accurately  from  any  position. 

d.  Heat:  Effect  on  flrer  caused  by  heat  transfer  from  the 
point-fire  portion  of  the  weapon  and  weapon  heat  absorption  from  ex¬ 
posure  to  the  sun. 

2.19.1.1.2  (C)  To  evaluate: 

a.  Safety (s) ,  Controls,  Sights:  Minimum  number  and  designed  so 
that  they  are  easily  located  and  Identified  by  touch  and  operated  with 
minimum  of  motion  by  the  flrer  (in  all  firing  positions)  to  include 
while  wearing  complete  arctic  clothing  and  gloves  and  CB  protective 
clothing  (ref  3b,  Part  I,  App  111). 

b.  Recoil:  Minimum  to  permit  shoulder  and  hip  firing  without 
undue  discomfort  to  the  flrer.  (Ref  para  3b,  Part  I,  App  III.) 

c.  Pointing  Characteristics:  Configuration,  sight  design,  and 
balance  of  the  weapon  as  they  affect  pointing  characteristics  (ref 
para  3b(7) ,  Part  ,li  App  III) . 

d.  Length:  Minimum  permitted  by  other  required  characteristics, 
but  not  so  short  as  to  prohibit  three-point  support  (chest  and  elbows) 
when  firer  is  in  the  prone  position  (ref  para  3a(3)  >  Part;  I^  A][ip  III).  . 

2.19.1.2  (C)  Machine  Guns  (U) 

Specific 

2.19.1.2.1  (C)  To  determine: 
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a.  Size  and  Shape:  Capability  of  being  fired  from  the  bipod 
(from  the  left  or  right  shoulder)  and  sustained  fire  mount;  capability 
to  fire  While  wearing  complete  arctic  clothing  and  gloves  and  CB  pro¬ 
tective  clothing  (ref  para  lb(l).  Part  II »  App  111). 

b.  Blast  and  Noise:  Undue  discomfort  to  the~ f Irer/crew  (ref 
para  lb(4) ,  Part  II,  App  III). 

c.  Ejection  Pattern:  Interference  with  adjacent  flrers  or  the 
flrer's  ability  to  aim  and  fire  accurately  from  any  position  (ref  para 
lb (5).  Part  11.  App  III). 

d.  Heat:  Effects  on  flrer. caused  by  rapid  or  sustained  fire  and 
exposure  to  the  sun  (ref  para  lb (8).  Part  II,  App  III). 

2.19.1.2.2  (C)  To  evaluate: 

a.  Safeties,  Controls,  Sights:  Minimum  number  and  designed  so 
that  they  are  easily  located  and  Identified  by  touch  and  operated  with 
a  minimum  of  motion  by  the  flrer  (In  all  firing  positions)  to. Include 
under  extremes  of  weather  and  wearing  complete  arctic  clothing  and 
gloves  and  CB  protective  clothing  (ref  para  lb(2) ,  Part  II,  App  III). 

b.  Recoil:  Minimum  to  permit  shoulder,  underarm,  or  hip  firing 
without  undue  discomfort  to  the  flrer  (ref  para  lb (3),  Part  II,  App 
III). 


c.  Pointing  Characteristics:  Configuration,  sight  design,  and 
balance  of  the  weapon  as  they  affect  pointing  characteristics  (ref  ' 
para  lb(7) ,  Part  II,  App  III). 

2.19.2  (C)  METHOD  (U) 

2.19.2.1  (C)  Rifles.  Carbines,  and  Automatic  Rifles  (U) 

2.19.2.1.1  (C)  Test  soldiers  selected  for  participation  In  this  test 
Included  both  right  and  left-handed  flrers.  Suitability  for  firing 
from  either  the  right  or  left  shoulder  was  determined  for  all  candidate 
weapons. 


2.19.2.1.2  (C)  Throughout  all  tests,  the  candidate  weapons  were  eval¬ 

uated  as  to  the  following: 

a.  Size  and  Shape. 

b.  Minimum  number  of  safeties,  controls,  and  sights  easily  located. 
Identified  by  todch,  and  operated  with  minimum  of  motion  by  the  flrer  In 
all  firing  positions,  to  Include  while  wearing  arctic  clothing,  gloves, 
the  protective  mask,  and  CB  protective  clothing. 
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c.  Blast  and  noise  effects  on  the  flrer. 

d.  Ejection  pattern  (Interference  with  flrer  and  adjacent  flrers.) 

e.  Balance  as  It  affects  pointing  characteristics. 

f.  Heat  transfer  from  the  rifle  and  rifle  heat  absorption  from 
the  sun  as  they  affect  the  flrer. 

g.  Whether  three-point  support  (chest  and  elbows)  can  be  achieved 
by  all  flrers  In  the  prone  position. 

h.  Effect  of  recoil  on  the  flrer. 

2.19.2.2  (C)  Machine  Guns  (U) 

Throughout  all  tests,  data  reflecting  on  human  factors  engineer¬ 
ing  of  the  candidate  machine  guns  were  compiled.  All  test  soldiers 
were  Instructed  to  report  any  difficulties  experienced  In  aiming,  fir¬ 
ing,  or  maintaining  the  candidate  weapons.  Particular  note  was  made 
of  and  the  candidate  machine  guns  were  evaluated  with  respect  to: 

a.  The  ability  of  the  test  soldiers  to  fire  the  candidate  machine 
guns  in  all  positions  (right  or  left  handed)  while  wearing  temperate 
field  clothing,  arctic  clothing,  and  gloves,  and  CB  protective  clothing. 

b.  Any  undue  flrer  discomfort  due  to  blast  and  noise. 

c.  Interference  with  flrer  and  adjacent  personnel  from  the  ejec¬ 
tion  pattern. 

d.  Any  effects  on  the  flrer. caused  by  weapon  heat  from  rapid 
or  sustained  fire,  or  heat  from  the  sun. 

e.  Location,  ease  of  Identification,  and  operation  of  all 
safeties,  controls,  and  sights. 

f.  Any  undue  flrer  discomfort  due  to  recoil. 

g.  Configuration,  sight  design,  and  balance  of  the  weapon  as 
they  affect  pointing  characteristics  were  not  evaluated. 

2.19.3  (C)  RESULTS  (U) 

2.19.3.1  (C)  Rifles  (U) 

2.19.3.1.1  (C)  The  candidate  rifles  were  fired  from  the  right  and 
left  shoulder  In  all  normal  firing  positions  without  difficulty  by 
test  soldiers  wearing  temperate  clothing  and  equipment.  The  M14,  A-R, 
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and  H-R  could  not  be  fired  with  arctic  mittens.  There  Is  a  winter 
trigger  kit  for  the  M14  (though  not  furnished  for  this  test)  that 
enables  a  flrer  to  fire  that  rifle  when  wearing  arctic  mittens.  The 
S-R  trigger  guard  was  removable,  and  the  XM16E1  trigger  guard  would 
fold  to  permit  these  weapons  to  be  fired  while  wearing  arctic  mittens. 

2.19.3.1.2  (G)  Mo  adverse  effects  on  test  soldiers  were  noted  in 
tests  from  smoke,  blast,  flash,  or  noise  from  the  candidate  rifles. 

2.19.3.1.3  (G)  The  ejection  pattern  of  the  rifles  did  not  Interfere 
with  the  flrer  or  adjacent  flrers  on  line,  except  that  the  H->R  ejec¬ 
tion  pattern,  of  approximately  12  feet  to  the  right  front,  occasional¬ 
ly  Interfered  with  adjacent  flrers. 

2.19.3.1.4  (G)  Heat  transfer  from  the  M14,  S-R,  XM16E1,  and  the  A-R 

was  lnsi§al£lcuit  In  semiautomatic  fire.  With  the  H-R,  after  firing 
four  20-round  magasines  In  sustained  semiautomatic  fire,  the  heat  trans¬ 
fer  was  so  great  that  It  could  not  be  carried  at  the  ready  position  or 
sling  arms.  In  automatic  fire,  all  of  the  rifled  became  Intensely  hot 
and  had  to  be  handled  carefully.  M14  forestocks  caught  on  fire 

during  large  burst  sustained  automatic  flrd  testing.  All  of  the  rifles, 
after  exposure  to  the  sun  In  open  areas,  became  hot  In  varying  degrees, 
but  not  to  the  extent  that  they  could  not  be  handled  by  the  test 
soldiers. 


2.19.3.1.5  (G)  The  M14  safety  and  firing  selector  are  separate  Items, 
located  at  different  points  on  the  rifle.  The  S-R,  XM16E1,  H-R,  and 
A-R  have  a  combination  fire  selector  and  safety  switch;  the  selector, 
switch  on  these  rifles,  as  well  as  the  safety  on  the  M14,  was  IdentljF 
fiable  by  touch,  and  operated  with  a  minimum  of  notion  by  the  flrer  Id 
all  firing  positions.  When  the  stock  of  the  A-R  Is  folded.  It  covers 
the  selector  switch  which  Is  located  on  the  left  side  of  the  receiver. 
Located  on  the  right  side  of  the  A-R  receiver  Is  an  alternate  safety- 
selector  switch  (fig  78,  App  V)  to  be  used  vbdn  the  stock  Is  folded. 

There  Is  no  pointer,  or  similar  Indicator  device,  on  this  alternate 
switch  to  Indicate  settings.  At  night,  some  test  soldiers  thought  they 
had  the  alternate  switch  set  on  "SAFE"  when  In  fact  It  was  set  on  "AUTO." 

2.19.3.1.6  (G)  The  rifle  sights  were  easily  located  and  Identified 
by  touch.  However,  t^  adjustment  of  the  sights  of  the  XM16E1,  S-R, 

A-R,  and  zeroing  adjustment  of  the  H-R  rotary  rear  sight,  was  time 
consuming  and  somewhat  difficult  In  other  than  the  prone  position. 

2.19.3.1.7  (G)  Operation  of  safeties,  controls,  and  sights  was  diffi¬ 
cult  In  varying  degrees  with  all  of  the  candidate  rifles  when  the  flrer 
wore  arctic  clothing,  gloves,  GB  protective  mask,  and  GB  protective 
clothing^  It  was  extremely  difficult  to  obtain  a  proper  sight  picture 
with  all  the  candidate  rifles  while  wearing  the  GB  protective  mask 
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2.19.3.1.8  (C)  Recoil  of  the  S.56''nim  rifles  In  the  semiautomatic 
mode  did  not  have  an  adverse  effect  on  the  flrer,  nor  pose  any  par¬ 
ticular  difficulty  In  firing  from  the  hip  or  shoulder.  The  recoil  of 
the  H14  In  the  semiautomatic  as  well  as  the  automatic  mode  caused  dis¬ 
comfort  to  the  flrer 's  shoulder.  During  Sub-Test  No  3,  Rate  of  Fire, 
test  soldiers  complained  of  discomfort  caused  by  the  M14  when  firing 
bursts  In  excess  of  five  rounds  each  from  the  shoulder. 

2.19.3.1.9  (C)  The  S-R,  XM16E1,  and  A-R  were  reported  by  the  manu- 
factors  to  have  a  recoil  pad.  However,  evaluation  throughout  testing 
Indicated  that  the  S-R  recoil  pad  was  the  only  one  which  effectively 
absorbed  recoil. 

2.19.3.1.10  (C)  Pointing  characteristics  of  the  candidate  rifles, 
except  for  the  XM16E1,  were  similar  and  satisfactory.  The  XM16E1  was 
significantly  less  effective  In  the  semiautomatic  pointed  fire  role 
(ref  Thble  12-1,  Sub-Test  No  12,  Pointed  Fire  Accuracy). 

2.19.3.1.11  (C)  The  candidate  rifles  did  not  have  any  noticeable 
Imbalance  that  affected  their  carrying  or  pointing  characteristics. 

The  M14  is  noticeably  more  muzzle  heavy  when  carried  at  the  ready 
position  with  bipod  attached. 

2.19.3.1.12  (C)  Three-point  support  was  achieved  by  all  flrer s  with 
all  candidate  rifles  In  the  prone  firing  position. 

2.19.3.2  (C)  Carbines  (U) 

2.19.3.2.1  (C)  The  candidate  carbines  were  fired  from  the  right  and 
left  shoulder  In  all  normal  firing  positions,  without  difficulties, 
by  test  soldiers  wearing  temperate  clothing  and  equipment.  They  were 
also  capable  of  being  fired  by  soldiers  wearing  arctic  clothing, 
gloves,  and  GB  protective  mask  and  clothing,  except  that  the  M14  could 
not  be  fired  by  soldiers  wearing  arctic  mittens.  In  this  regard, 
there  Is  a  winter  trigger  kit  (though  not  furnished  for  this  test) 
which  enables  the  M14  to  be  fired  when  the  flrer  wears  arctic  mittens. 

2.19.3.2.2  (C)  No  adverse  effects  on  test  soldiers  were  noted  In 
tests  from  smoke,  blast,  flash,  or  noise  from  the  M14  and  the  S-C. 
the  G-SMG,  however,  produced  excessive  noise,  blast,  and  flash  In 
firing  tests  when  5.56-mm  ammunition  loaded  with  ball- type  propellant 
was  used.  The  muzzle  flash  produced  by  the  C-SMG  when  fired  at  night 
destroyed  the  flrer 's  night  vision  (fig  27,  App  V).  Near  the  end  of 
test,  5.56-mm  ball  ammunition  loaded  with  CR  propellant  was  furnished 
for  test  with  the  C-SHG.  The  flash  and  noise  produced  by  this  ammuni¬ 
tion  In  the  C-SMG  was  significantly  less  than  with  ball  propellant 
ammunition  (ref  Sub-Test  No  11,  Signature  Effects,  Carbines). 
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2.19.3.2.3  (C)  The  ejection  pattern  of  the  M14  and  C-SMG  did  not 
Interfere  with  the  flrer  or  adjacent  flrers.  However,  the  S-C  has  an 
ejection  pattern  of  approximately  10  feet  to  the  right  front,  which 
Interfered  with  adjacent  flrers  in  some  cases. 

2.19.3.2.4  (C)  The  heat  transfer  of  the  C-SM6  was  significantly 
higher  than  the  other  candidate  carbines  in  the  semiautomatic  mode. 
Moreover,  during  the  sustained  automatic  firing  exercises,  the  C-SMG 
heat  transfer,  af;.et  two  30-round  magazines, had  been  fired »  was  so 
great  that  the  firer  could  no  longer  grasp  the  forward  handguard  of 
the  carbine  and  had  to  modify  his  firing  position  by  grasping  the 
carrying  handle.  In  the  automatic  mode,  all  candidate  carbines  had 
a  large  amount  of  heatr transfer  in  sustained  firing  with  large  burst 
sizes.  The  stocks  of  five  M14's  caught  on  fire  in  these  tests.  In 
open  areas  under  bright  sunlight,  all  candidate  carbines  sustained  a 
large  amount  of  heat  absorption  but  not  to  the  extent  that  they  could 
not  be  handled. 

2.19.3.2.5  (C)  The  M14  safety  and  firing  selector  are  separate  items, 
located  at  different  points  on  the  rifle.  The  C-SMG  and  S-C  have  a 
combination  fire  selector  and  safety  switch;  the  selector  switch  on 
these  carbines,  as  well  as  the  safety  on  the  M14,  was  identifiable  by 
touch  and  operated  with  a  minimum  of  motion  by  the  firer  in  all  firing 
positions. 


2.19.3.2.6  (C)  The  carbine  sights  were  easily  located  and  Identified 
by  touch.  However,  adjusting  the  front  sight  of  the  C-SMB  and  S-C  was 
time  consuming  ;  disomewhat  difficult  in  other  than  the  prone  position. 

2.19.3.2.7  Operation  of  the  safety,  sigUt,  nd  controls  was  more 
difficult  in  varying  degrees  on  the  carbines  when  the  firer  wore  arctic 
and  CB  protective  clothing.  It  was  extremely  difficult  to  obtain  a 
proper  sight  picture  with  all  the  candidate  carbines  while  wearing  the 
CB  protective  mask. 

2.19.3.2.8  (C)  Recoil  of  the  S.56-mm  carbine  in  the  semiautomatic 
mode  did  not  have  an  adverse  effect  on  the  firer,  nor  pose  any  par¬ 
ticular  difficulty  in  firing  from  the  hip  and  shoulder.  The  recoil 
of  the  H14  in  the  semiautomatic  as  well  as  the  automatic  mode  caused 
discomfort  to  the  fixer's  shoulder.  During  Sub-Test  Ho  3,  Rate  of 
Fire,  test  soldiers  coop lained  of  discomfort  caused  bj'  the  M14  to  the 
shoulder -yhen  firing  bursts  in  excess  of  five  rounds  each. 

2.19.3.2.9  (C)  The  candidate  carbines  did  not  have  any  significant 
imbalance  that  affei  .id  .the  carrying  or  pointed  characteristics  of 
the  carbines.  With  respect  to  pointing  characteristics,  accuracy  re¬ 
sults  in  Sub-Test  No  12,  Point  Fire  Accuracy,  were  significantly 
better  with  the  S-C  than  with  the  C-SMS  and  the  M14  (ref  Table  12-2, 
Sub-Test  No  12,  Pointed  Fire  Accuracy).. 
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2.19.3.2.10  (C)  Three-point  support  was  achieved  with  all  candidate 

carbines  In  the  prone  position.  The  length  of  the  C-SMG,  with  stock 
extended,  was  such  that  three-point  support  in  the  prone  position 
could  be  attained;  however,  It  was  difficult  for  some  test  soldiers. 

2.19.3.3  (C)  Automatic  Rifles  (U) 

2.19.3.3.1  (C)  All  of  the  candidate  automatic  rifles  were  fired 
from  the  right  and  left  shoulder  in  all  normal  firing  positions,  with¬ 
out  difficulty,  while  wearing  temperate  clothing  and  equipment.  They 
were  also  fired  by  soldiers  wearing  arctic  clothing  and  CB  protective 
mask  and  clothing,  with  the  exception  of  the  M14E2  by  soldiers  wear¬ 
ing  arctic  mittens.  There  was  no  provision  on  the  M14E2  for  firing 
by  soldiers  wearing  the  arctic  mittens.  However,  a  winter  trigger 
kit  was  recently  tested  with  satisfactory  results  In  the  Arctic  and 
should  be  available  for  use  In  the  near  future. 

2.19.3.3.2  (C)  When  questioned  as  to  whether  they  experienced  any 
undue  discomfort  from  blast  andrxtolse  with  the  candidate  automatic 
rifles,  the  test  soldiers  stated  that  the  noise  made  by  the  M14E2 
was  significantly  louder  than  made  by  the  C-AR  and  the  S-AR,  and  that 
this  noise  caused  some  discomfort.  The  test  soldiers  further  stated 
that  the  S-AR  sometimes  emitted  smoke  and  fumes  which  Irritated  their 
eyes  and  made  sighting  difficult.  There  was  more  flash  from  the  M14E2 
than  with  the  other  two  automatic  rifles.  No  significant  differences 
as  to  blast  were  noted. 

2.19.3.3.3  (C)  The  ejection  patterns  of  the  M14E2  and  the  C-AR  did 
not  Interfere  with  adjacent  flrers  nor  with  the  flrer's  ability  to 
aim, . fire  accurately  from  any  position.  The  ejection  pattern  of 
the  S-AR  did  not  Interfere  with  adjacent  flrers;  however,  it  interfered 
with  a  right-handed  flrer  In  any  position  which  required  him  to  gr^sp  >  . 
the  forestock  with  his  left  hand.  In  such  a  position,  hot  brass  was 
ejected >onto  the  flrer's  left  wrist,  the  brass  occasionally  going  In 
his  sleeve.  This  detracted  from  his  ability  to  aim  and  ffre  accurately. 

2.19.3.3.4  (C)  After  firing  approximately  200  rounds  In  the  H14E2, 
using  3-round  bursts  In  an  assault  exercise,  the  front  underside  of 
the  stock  would  occasionally  burst  Into  flame.  Although  the  flrer 
had  a  front  pistol  grip  which  did  not  absorb  heat,  the  burning  stock 
detracted  from  the  flrer's  ability  to  aim  and  fire  accurately. (See 
Sub<fTest  No  16,  Durability  and  Reliability).  The  front  b^ndguard  of 
both  the  C-AR  and  the  S-AR  became  hot  during  extended  firing  exer¬ 
cises,  pnd  during  Sub-Test  No  3,  Rate  of  Fire,  the  C-AR  flrers  had  to 
wear  gloves  while  firing  the  larger  burst  sizes.  The  barrels  of  all 
three  candidate  automatic  rifles  became  too  hot  to  touch  during  most 
firing  exercises.  None  of  the  candidate  automatic  rifles  became 
difficult  to  handle  due  solely  to  heat  absorption  from  the  sun. 
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2.19.3.3.5  (C)  The  safeties  and  controls  of  all  three  candidate 
automatic  rifles  were  minimal  In  number,  easily  located  and  Identi¬ 
fied  by  touch,  and  operated  with  a  minimum  of  motion  by  the  flrer 
(In  all  firing  positions)  to  Include  while  wearing  complete  arctic 
clothing  and  CB  protective  clothlng-wlth  the  exception  previously 
noted  regarding  firing  the  M14E2  while  wearing  arctic  mittens.  (See 
Sub-Test  No  18,  Safety,  regarding  the  use  of  a  combination  safety- 
selector  switch.)  All  of  the  safeties  and  controls  were  more  diffi¬ 
cult  to  manipulate  when  wearing  gloves  or  mittens. 

2.19.3.3.6  (C)  The  sights  of  all  three  candidate  automatic  rifles 
were  easily  located  and  Identified  by  touch  by  the  flrer  (In  all  fir¬ 
ing  positions)  to  Include  while  wearing  complete  arctic  clothing  and 
CB  protective  clothing.  The  sights  of  the  M14E2  were  operable  with 

a  minimum  of  motion  under  the  conditions  listed  above.  The  sights  of 
the  C-AR  and  the  S-AR  were  not  operable  with  a  mlniifium  of  motion  (see 
Sub-Test  No  4,  Sights).  All  of  the  sights  were  more  difficult  to 
manipulate  when  wearing  gloves  or  mittens.  The  necessity  to  make  ad¬ 
justments  to  both  the  front  and  rear  sights  of  the  C-AR  and  the  S-AR 
was  confusing  (see  Sub-Test  No  4,  Sights).  It  was  extremely  diffi¬ 
cult  to  obtain  a  proper  sight  picture  with  the  M14E2  and  C-AR  while 
wearing  the  CB  protective  mask.  Aiming  with  the  offset  (to  the  left) 
sights  of  the  S-AR  was  difficult  and  awkward  for  most  left-handed 
firers. 


2.19.3.3*7  (C)  When  fired  from  the  shoulder,  the  recoil  of  the 

M14E2  was  sufficient  to  cause  discomfort  to  some  of  the  test  soldiers. 
When  fired  from  the  shoulder  or  the  hip,  the  recoil  of  the  C-AR  and 
the  S-AR  was  not  sufficient  to  cause  discomfort  to  any  of  the  test 
soldiers.  All  three  candidate  automatic  rifles  had  recoil  pads; 
however,  the  recoil  pad  of  the  C-AR  was  little  more  than  a  hard- 
rubber  butt  plate.  The  C-AR  utilized  an  Internal  buffer  system  to 
reduce  recoil. 

2.19.3.3.8  (G)  The  configuration  and  design  of  all  of  the  candidate 
automatic  rifles  were  suitable  with  respect  to  pointing  character¬ 
istics.  While  the  balance  of  the  S-AR  was  relatively  further  forward 
than' that  of  the  G-AR  and  M14E2,  the  results  of  poln;:ed  fire  accuracy 
testing  (ref  Table  12-3,  Sub-Test  No  12,  Pointed  Fire  Accuracy)  Indi¬ 
cate  that  the  S-AR  had  better  pointing  characteristics  than  the  other 
two  candidates. 

2.19.3.3.9  (C)  The  lengths  of  all  three  candidate  automatic  rifles 
were  sufficient  to  allow  three-point  support  when  the  flrer  was  In 
the  prone  position. 

2.19.3.3.10  (C)  None  of  the  candidate  automatic  rifles  had  projec¬ 
tions  which  caused  discomfort  or  injury  to  the  firers  during  the 
course  of  testing. 
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Guns  (U) 

2.19.3.4.1  (C)  The  size  and  shape  o£  the  candidate  oachtne  guns  per¬ 
mitted  firing  by  test  soldiers  in  all  positions,  without  difficulty, 
including  from  right  or  left  shoulder,  and  the  bipeds  when  wearing  com¬ 
plete  teaq[>erate  field  clothing,  arctic  clothing,  and  CB  protective 
clothing  and  mask,  with  one  exception.  The  M60  could  not  be  fired 
while  wearing  the  arctic  mitten »  but  could  be  fired  by  a  soldier  wear¬ 
ing  the  arctic  mitten,  trigger  finger. 

2.19.3.4.2  (C)  Test  soldiers  stated  that  they  experienced  no  sig¬ 
nificant  amount  of  discomfort  from  the  noise  and  blast  of  the  .‘.andi- 
date  machine  guns.  On  occasion  there  were  emissions  of  gases  and 
particles  from  the  Code-S  machine  guns,  during  firing,  which  were  i  • 
dangerous  to  the  assistant  gunner  when  he  assumed  the  best  position 
to  the  left  of  the  gun  to  assist  in  feeding  and  loading  ammunition 
belts.  In  addition,  test  soldiers  commented  that  the  amohnt  of  gas 
produced  in  firing  the  Code-S  machine  guns  sometimes  affected  their 
ability  bo  see  and  to  accurately  fire  the  gun. 

2.19.3.4.3  (G)  The  ejection  pattern  of  the  M60,  which  varied  from 
1  to  15  feet  to  the  right  of  the  gun,  sometiises  interfered  with  ad¬ 
jacent  firers.  The  ejection  pattern  of  the  Code-S  machine  guns,  which 
is  downward,  did  not  i;..  ^rfere  with  adjacent  gun  crews,  but  prevented 
the  test  soldiers  from  l«eeping  their  hand  on  the  elevating  handwheel 
of  the  S-MMS  when  firing  in  the  prone  Msition  (ref  Sub-Test  No  2, 
Training).  Assumption  of  an  altema/tir position  to  avoid  this  occur¬ 
rence  affected  the  gunner's  Ability  to  make  quick  changes  with  the 
traversing  and  elevating  mechanism. 

2.19.3.4.4  (C)  No  effects  on  tV\e  firer  were  noged  from  rapid  or  sus¬ 
tained  fire^  or  exposure  to  the  sun,  with  the  M60.  The  rapid  build-up 
of  heat  in  Sustained  firing,  as  well  as  safety  restrictions  imposed, 
limited  the  ntmber  of  rounds  that  could  be  fired  with  the  Code-S 
machine  guns  without  a  barrel  change. 

2.19.3.4.5  (C)  The  safeties,  sights,  and  controls  of  the  candidate 
machine  guns  were  easily  located  and  identified  by  touch.  ,  like  opera¬ 
tion  of  the  Code-S  machine  gun  sights  could  not  always  be  done  with  a 
minimum  of  motion,  because  adjustments  were  required  on  both  the  front 
and  rear  sights  when  zeroing.  Operation  of  all  sights  and  controls 
was  difficult  while  test  soldiers  were  wearing  arctic  sd-ttens  and  CB 
prptective  clothing  and  masks.  Adjustment  of  the  S-UiG  bipod  legs  by 
soldier's  Wearing  arctic  mittens  or  gloves  was  difficult.  Kaklng  large 
Shifts  in  elevation  on  the  S-LMG  could  not  be  done  rapidly,  as  there 
is  uo  fast  adjustment  feature  in  the  design  of  the  rear  sight.  The 
snail,  aperture  of  the  Code- S -MG  made  sighting.. and  observation  diffi¬ 
cult  when  firing  under  low  visibility  condMEMHc  and  at  wide  area 
targets  (ref  Sub-Test  No  4,  Sights). 
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2.19.3.4.6  (C)  The  test  soldiers  expressed  a  preference  for  the 
lighter  recoil  of  the  Code«S  machine  guns  over  the  heavier  one  of  the 
M60.  However,  none  of  the  test  soldiers  considered  tha  recoil  of 
the  M60  to  be  excessive.  The  recoil  of  the  candidate  machine  guns  was 
not  such  as  to  prevent  firing  from  the  shoulder,  underarm,  or  the  hip. 

2.19.3.4.7  (C)  Test  soldiers  commented  that  they  had  cut  their  hands 
on  the  circular  projection  of  the  feed  tray  of  the  Code>S  machine  guns 
when  operating  the  cocking  handle. 

2.19.4  (C)  ANALYSIS  (U) 

2.19.4.1  (C)  Rifles  (U) 

2.19.4.1.1  (C)  There  are  no  slgnjlflcant  differences  between  the 
candidate  rifles  as  to  capability  of  being  fired  from  either  the  right 
or  left  shoulder  In  all  normal  firing  positions  when  wearing  tempBt&te 
clothing  and  equipment.  The  M14,  A-R,  and  H-R  cannot  be  fired  by 
soldiers  wearing  arctic  mittens.  The  trigger  guard  of  the  S-R  Is 
movable,  and  the  XM16E1  trigger  guard  can  be  folded,  permitting  flrii^ 
when  the  arctic  mitten  Is  worn.  There  Is  a  winter  ^rigger  kit  avail¬ 
able  for  the  M14.  The  Inability  to  fire  the  A-R  and  B-R  when  wearing 
arctic  mittens  Is  considered  significant. 

2.19.4.1.2  (C)  There  are  no  significant  differences  between  the 
candidate  rifles  as  regards  effects  on  the  fixer  from  smoke,  blast, 
flash  or  molse. 

2.19.4.1.3  (C)  There  are  no  significant  differences  between  the 
candidate  rifles  In  the  effects  of  their  ejection  patterns  ui^on  the 
firer.  However,  the  H-R's  ejection  pattern  Is  greater  In  lehgth 
than  that  of  the  other  candidate  rifles  and  can  interfere  with  ad¬ 
jacent  fixers.  This  Is  not  considered  significant. 

2.19.4.1.4  (C)  All  of  the  candidate  rifles  become  extremely  hot  in 
a  relatively  short  time  when  firing  sustained  automatic  flre^  The 
H-R  reaches  a  hard  to  handle,  hot  condition  more  quickly  than  the 
other  candidate  rifles  In  semiautomatic  sustained  fire.  The  M14  Is 
susceptible  to  burning  when  fired  in  sustained  automatic  fire  in 
large  bursts.  The  differences  between  the  candidate  rifles  with  re¬ 
spect  to  heat  build-up,  both  from  firing  and  exposure  to  the  sun,  are 
not  considered  significant.  Caution  must  be  exercised  with  all  of 
them,  when  handling  during  and  after  sustained  firing. 

2.19.4.1.5  (C)  The  M14  has  the  most  effective  safety  and>  the  easiest 
means  of  adjusting  sights.  The  controls  of  the  XM16E1,  #-&,  A-R,  and 
H-R  require  the  least  amount  of  motion  to  operate,  but  more  training 
Is  required  to  became  familiar  with  them.  Identification  of  the 
alternate  selection  switch  of  the  A^R  (for  use  when  stock  is  folded) 
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Is  not  positive.  This  is  significant.  Zeroing  of  sights  is  signifi¬ 
cantly  easier  with  the  M14  and  requires  less  tnotion  than  with  the 
XM16E1,  A-R,  and.S-R,  which  often  require  adjustment  of  both  front 
and  rear  sight,  and  the  H-R  which  requires  special  tools  for  zeroing. 
All  of  the  candidate  rifle  sights  and  controls  are  significantly  more 
difficult,  but  comparable,  to  operate  when  wearing  arctic  and  CB  pro¬ 
tective  clothing  and  mask.  It  is  undesirably  difficult  to  obtain  a 
proper  sight  picture  with  all  of  the  candidate  rifles  while  wearing 
the  CB  protective  mask. 

2.19.4.’1.6  (C)  There  are  no  significant  differences  between  the  candi¬ 
date  rifles  with  respect  to  discomfort  caused  by  recoil  when  fired 
from  the  hip.  When  fired  from  the  shoulder,  discomfort  to  the  flrer 
caused  by  recoil  is  significantly  less  with  the  5.56-mm  candidates  than 
with  the  M14. 

2.19.4.1.7  (C)  The  M14,  H-R,  S-R,  and  A-R  are  comparable  in  pointed 
fire  accuracy,  which  indicates  comparable  pointing  characteristics. 

The  XM16E1  is  significantly  less  effective  in  pointed  fire  accuracy 
than  the  other  candidate  rifles,  which  indicates  poor  pointing  char¬ 
acteristics.  This  is  significant. 

• 

2.19.4.1.8  (C)  The  length  of  all  of  the  candidate  rifles  is  adequate 
with  respect  to  the  capability  of  the  firer  to  achieve  3-polnt  support 
in  the  prone  position. 

2.19.4.2  (C)  Carbines  (U) 

2.19.4.2.1  (G)  All  of  the  candidate  carbines  are  capable  of  being 
fired  from  either  the  right  or  left  shoulder,  without  difficulty,  when 
wearing  temperate  and  arctic  clothing,  gloves,  and  CB  protective 
clothing  and  mask.  However,  the  M14  requires  the  use  of  its  winter 
trigger  kit  for  firing  when  wearing  arctic  mittens.  All  are  more  dif¬ 
ficult  but  comparable,  to  fire  when  wearing  arctic  or  CB  protective 
clothing  and  mask. 

2.19.4.2.2  (C)  The  M14  and  S-C  are  comparable  as  to  effects  upon 
the  flrer  from  smoke,  blast,  flash,  and  noise.  The  C-SHG,  when  firing 
ball  type  propellant  ammunition,  produces  significantly  more  noise, 
blast,  and  , flash  than  the  other  two  carbines.  This  is  unacceptable. 
With  CR  type  propellant  ammunition,  the  noise,  blast,  and  flash  pro¬ 
duced  by  the  C-SMG  is  significantly  less  than  with  the  ball  type  pro¬ 
pellant  and  is  considered  acceptable. 

2.19.4.2.3  (C)  There  is  no  significant  difference  between  the  candi¬ 
date  carbines  as  to  interference  to  the  firer  caused  by  their  ejection 
patterns...  The  ejection  pattern  of  the  S-C  could  cause  Interference 
with  adjacent  firer,  but  this  is  not  considered  significant. 


OONFIOENTIAL 


238 


CONRDEHTIAL 

2.19.4.2.4  (C)  There  Is  no  significant  difference  between  the  MI4 
and  the  S-C  with  respect  to  heat  transfer  from  firing  semiautomatic 
fire,  nor  with  any  of  the  candidate  carbines  with  respect  to  heat 
bulld-up  from  exposure  to  the  sun.  However,  the  effect  of  heat  trans¬ 
fer  with  the  C-SMG  In  sustained  fire  Is  significantly  igreater  on  the 
flrer  than  with  the  other  two  candidate  WttMons.  '  The  wooden  fo'restotk  : 
of  the  Ml^-ls  su8ceptl)3le  to  burning  wh^n  firing  long  bursts  in  sus- 

jp^lned -automatic  fire. 

2.19.4.2.5  (C)  The  M14  has  the  most  effective  safety  and  the  easiest 
means  of  adjusting  sights.  The  controls  of  the  C-SMB  and  the  S-C  re¬ 
quire  the  least  amount  of  motion  to  operate,  but  more  training  Is  re¬ 
quired  with  them  to  ensure  complete  reliability.  Zeroing  of  the  C-SMG 
and  S-C  sights  Is  more  time  consuming  than  with  the  M14  sight,  as  the 
two  former  often  require  adjustment  of  both  front  and  rear  sights. 
Operation  of  all  sights  and  controls  ±sa  more  difficult,  but  com¬ 
parable,  when  the  flrer  Is  wearing  arctic  or  CB  protective  clothing 
and  mask.  It  Is  undesirably  difficult  to  obtain  a  proper  sight  pic¬ 
ture  with  all  of  the  candidate  carbines  while  wearing  the  CB  protec¬ 
tive  mask. 

2.19.4.2.6  (C)  There  are  no  significant  differences  between  the 
candidate  carbines  In  the  amount  of  discomfort  due  to  recoil  when 
fired  from  the  hip.  When  fired  from  the  shoulder,  the  discomfort 
caused  by  recoil  of  the  C-SMG  and  S-C  la  significantly  less  than  that 
of  the  M14, 

2.19.4.2.7  (C)  While  some  flrers  have  difficulty  In  achieving  3-polnt 
support  In  the  prone  position  with  the  C-SMG,  the  differences  between 
the  candidate  weapons  In  this  respect  are  not  considered  significant. 

2.19.4.3  (C)  Automatic  Rifles  (U) 

2.19.4.3.1  (C)  The  M14E2  and  the  C-AR  are  comparable  with  respect  to 
capability  of  being  fired  from  the  right  or  left  shculder,  without  dif¬ 
ficulty,  In  all  normal  firing  positions.  The  ejection  pattern  of  the 
S-AR,  which  may  cause  hot  brass  to  go  down  the  left  sleeve  of  a  right- 
hand  flrer.  Interferes  with  positioning  of  the  forestock  In  the  left 
hand.  This  is  objectionable.  The  M14E2  needs  a  winter  trigger  kit 
(recently  tested  In  the  Arctic  with  satisfactory  results)  to  enable 
the  flrer  to  fire  when  wearing  arctic  mittens.  Firing  of  all  of  the 
candidate  weapons  is  more  difficult  but  acceptable  when  the  flrer  Is 
wearing  arctic  or  CB  protective  clothing. 

2.19.4.3.2  (C)  While  the  severity  of  the  blast  and  noise  of  the 
M14E2  is  greater  than  that  of  the  C-AR  and  S-AR,  It  is  not  considered 
significantly  so. 

2.19.4.3.3  (C)  There  Is  no  significant  difference  between  the  candi¬ 
date  weapons  as  to  effects  caused  by  heat  from  exposure  to  the  sun.  In 
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sustained  firing,  the  heat  from  the  stock  of  the  M14E2  detracts  from 
the  firer's  ability  to  aim,  and  the  front  handguard  of  the  C-AR  becomes 
too  hot  to  hold  with  the  bare  hand.  Both  of  these  characteristics  are 
undesirable. 


2.19.4.3.4  (C)  The  M14E2  has  the  most  effective  safety.  The  con¬ 
trols  of  the  C-AR  and  the  S-AR  require  the  least  motion  to  operate, 
but  require  more  training  to  be  reliable,  especially  for  night  use. 

The  M14E2  sights  are  the  easiest  to  operate  under  all  conditions. 

The  C-AR  and  S-R  sights,  which  often  require  adjustment  of  both  front 
and  rear  sight  In  zeroing,  are  not  operable  with  a  minimum  of  motion. 
All  sights  and  controls  are  more  difficult  to  operate  when  wearing 
arctic  or  CB  clothing  and  mask.  It  is  undesirably  difficult  to  ob¬ 
tain  a  proper  sight  picture  with  the  M14E2  and  the  C-AR  while  wearing 
the  CB  protective  mask.  The  inability  of  some  left-handed  soldiers 
to  aim  the  S-AR  because  of  the  sights  being  off-set  to  the  left  is 
also  undesirable. 

2.19.4.3.5  (C)  The  effect  of  recoil  upon  the  firer  when  firing  from 
the  hip  is  comparable  between  the  candidate  weapons.  However,  the 
effect  of  recoil  upon  the  firer  when  firing  from  the  shoulder  was  sig¬ 
nificantly  less  with  the  C-AR  and  S-AR  than  with  the  M14E2. 

2.19.4.3.6  (C)  With  respect  to  the  number,  location,  identification 
by  touch,  and  operation  with  a  minimum  of  motion  by  the  firer  (in  all 
firing  positions)  to  include  while  firer  is  wearing  complete  arctic 
clothing  and  CB  protective  clothing,  the  safeties  and  controls  of  all 
three  candidate  automatic  rifles  are  considered  comparable. 

2.19.4.3.7  (C)  The  results  of  pointed  fire  accuracy  tests  (Sub-Test 
No  12,  Pointed  Fire  Accuracy,  Table  12-3)  indicate  that  the  S-AR  is 
better  than  the  other  automatic  rifle  as  to  pointing  characteristics. 
This  is  significant. 

2.19.4.3.8  (C)  All  of  the  candidate  automatic  rifles  are  long  enough 
to  enable  the  firer  to  achieve  3-polnt  support  in  the  prone  position. 
There  are  no  significant  differences  in  this  characteristic. 

2.19.4.4  (C)  Machine  Guns  (U) 

2.19.4.4.1  (C)  The  candidate  machine  guns  are  comparable  with  respect 
to  their  capability  of  being  fired  from  a  bipod,  from  the  right  and 
left  shoulder,  and  from  a  sustained  fire  mount  when  the  firer  is  wear¬ 
ing  complete  temperate,  arctic,  and  CB  protective  clothing  and  mask. 

2.19.4.4.2  (G)  There  are  no  significant  differences  between  the 
candidate  machine  guns  as  to  firer  discomfort  caused  by  blast  and 
noise. 
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2.19.4.4.3  (C)  There  are  no  significant  differences  between  the 
candidate  machine  guns  as  to  effects  of  their  ejection  patterns  on 
adjacent  flrers.  However,  the  downward  ejection  pattern  of  the  Code- 
S  machine  gun,  causing  hot  brass  to  strike  the  gunner's  hand  when  the 
gun  is  tripod  mounted,  Interferes  with  manipulation  of  the  elevating 
handwheel.  This  is  very  undesirable. 

2.19.4.4.4  (0)  The  differences  between  the  candidate  machine  guns 
with  respect  to  heat  build-up  and  transfer  are  significant.  Those 
characteristics  are  acceptable  in  the  MGO.  The  rapid  heat  build-up 
and  the  resultant  safety  restrictions  made  the  Code-S  machine  guns 
unacceptable  for  Infantry  use. 

2.19.4.4.5  (C)  There  are  no  significant  differences  between  the 
candidate  machine  guns  with  respect  to  number,  location,  and  identi¬ 
fication  of  sights,  safeties,  and  controls.  The  sights  of  the  MGO 
are  easier  to  zero  than  those  of  the  Code-S,  sinv^e  the  latter  some¬ 
times  require  adjustment  of  both  the  front  and  rear  sight.  However, 
the  ability  to  zero  the  front  sight  of  each  barrel  in  elevation  is 
sometimes  an  advantage  with  a  quick  barrel  change  type  machine  gun, 
since  each  of  the  assi^gned  barrels  can  be  zeroed  to  its  gun.  Large 
elevation  changes  can  be  made  much  more  quickly  on  the  rear  sight  of 
the  M60  than  on  the  Code-S.  The  open-type  rear  sight  of  the  MGO 

is  better  than  the  small  aperture-type  one  of  the  Code-S  when  aiming 
under  low  visibility  conditions  and  when  firing  at  wide  area  targets. 

The  bipod  legs  of  the  S-LMG  are  difficult  to  adjust  when  the  gunner 
is  wearing  arctic  mittens. 

2.19.4.4.6  (G)  There  are  no  significant  differences  between  the 
candidate  machine  guns  in  the  area  of  effects  of  recoil  upon  the 
firer's  capability  to  fire  from  the  shoulder,  underarm,  or  hip. 

2.19.4.4.7  (C)  The  Code-S  emits  more  gases  and  particles  in  the  area 
of  the  feed  port  during  firing  than  does  the  MGO.  On  occasion  these 
emissions  are  dangerous  and  prevent  the  assistant  gunner  from  taking 
the  best  position  next  to  the  gun  to  assist  in  loading  and  feeding 
ammunition  into  the  gun. 

2.19.4.5  (C)  Deficiency  of  the. .Candidate  Weapons  (U) 

Code-S  Machine  Gun: 

Emission  of  gases  and  particles  from  the  feed  port  in  sustained 
firing  is  dangerous  and  prevents  the  assistant  gunner  from  positioning 
himself  in  the  best  position  for  feeding  and  loading  ammunition  into  the  gun. 

2.19.4.6  (C)  Shortcomings  of  the  Candidate  Weapons  (U) 

2.19.4.6.1  (C)  M14  and  M14E2: 

a.  (C)  Rapid  build-up  and  transfer  of  heat  in  sustained  auto¬ 
matic  fire  cause  difficulty  in  handling  the  weapon. 
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b.  (c) 

c.  (c) 
natlc  flbe. 


COMDQflWb 


Recoil  causes  discomfort  to  the  flrer  In  sustained  firing. 
Fores took  Is  susceptible  to  burning  In  sustained  auto- 


2.19.4.6.2  (C)  S-R; 

a.  (C)  Rapid  bulld-up  and  transfer  of  heat  In  sustained  auto¬ 
matic  fire  causes  difficulty  In  handling  the  weapon. 

b.  (C)  Sight  Is  not  operable  with  a  minimum  of  motion. 

2.19.4.6.3  (C)  H-R: 

a.  (C)  Rapid  bulld-up  and  transfer  of  heat  In  sustained  semi¬ 
automatic  fire  cause  difficulty  In  handling  the  weapon. 

b.  (C)  Sights  not  operable  with  a  minimum  of  motion. 

c.  (G)  Inability  to  use  trigger  when  the  soldier  wears  arctic 
mittens. 


2.19.4.6,4  (C)  A-R; 

a.  (C)  Rapid  bulld-up  and  transfer  of  heat  In  sustained  auto¬ 
matic  fire  cause  difficulty  In  handling  the  weapon. 

b.  (C)  Sights  not  operable  with  a  minimum  of  motion. 

c.  (C)  Inability  to  use  trigger  when  the  soldier  wears  arctic 
mittens. 

2. 19, .4. 6. 5  (G)  XM16E1: 

f.  (G)  Rapid  bulld-up  and  transfer  of  heat  In  sustained;  auto - 
matlcVflre  cause  difficulty  In  handling  the  weapon. 

b.  (G)  Sights,  not  operable  with  a  minimum  of  motion. 

c.  (G)  Poor  pointing  characteristics; 

2.19.4.6.6  (G)  S-C,  C-SM6,  and  C-AR: 

a.  (G)  Rapid  bulld-up  and  transfer  of  heat  In  sustained  auto¬ 
matic  fire  cause  difficulty  In  handling  the  weapon. 
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b.  (C)  Sights  not  operable  with  a  minimum  of  motion. 

2.19.4.6.7  (C)  S-AR; 

a.  (G)  Rapid  bulld-up  and  transfer  of  heat  In  sustained  auto¬ 
matic  fire  cause  difficulty  In  handling  the  weapon. 

b.  (C)  Sights  not  operable  with  a  minimum  of  motion. 

c.  (C)  Some  left-handed  flrers  could  not  use  the  off-set  (to 
thp  left  sights. 

d.  (C)  The  downwear  ejection  of  hot  brass^ prevents  the  saddler 
frc.m  properly  grasping  the  forestock  and  detracts  from  his  ability  to 
aim  and  fire. 

2.19.4.6.8  (C)  Code-S  Machine  Gun: 

a.  (C)  The  downward  ejection  pattern  of  hot  brass  interferes 
with  operation  of  the  elevating  handwheel  by  the  gunner  %«hen  the 
gun  Is  mounted^ on  the  tripod. 

b.  (C)  Adjustment  of  the  S-UiG  bipod  legs  Is  difficult  for 
the  soldier  wearing  arctic  mittens. 

c.  (C)  Difficulty  In  making  large  range  adjustments  on 
the  rear  sight. 

d.  (G)  The  small  aperture  rear  sight  makes  use  of  the  sight 
difficult  under  low  Illumination  conditions  and  restricts  the  ghnner's 
fle^d  of  view  when  engaging  wide  area  targets. 

e.  (G)  Sights  not  operable  with  a  minimum  of  motion. 
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2.20  (C)  SUB-TEST  NO  20.  VALUE  ANALYSIS  (U) 

2.20.1  (C)  OBJECTIVE  (U) 

Rifles.  Carbines.  Automatic  Rifles,  and  Machine  Guns 
General 

To  determine  If  the  candidate  weapons  contain  any  features  which 
are  unnecessary,  costly,  or  "nlce-to-have"  in  accordance  with  USATECOM 
Regulation  700-1,  15  June  1964. 

2.20.2  (C)  METHOD  (U) 

Rifles.  Carbines.  Automatic  Rifles,  and  Machine  Guns 

Throughout  all  testing,  observations  were  made  to  determine  and 
test  soldiers  were  Instructed  to  report  any  nonessential  or  "nlce-to- 
have"  features  which  could  be  modified  or  deleted  without  compromising 
the  durability,  reliability,  performance,  or  safety  of  the  candidate 
weapons . 

2.20.3  (C)  RESULTS  (U) 

2.20.3.1  (C)  Rifles.  Carbines  and  Automatic  Rifles  (U) 

No  nonessential  or  "nlce-to-have"  features  were  determined  on  any 
of  the  candidate  rifles ,  carbines ,  or  automatic  rifles . 

2.20.3.2  (C)  Machine  Guns  (U) 

2.20.3.2.1  (C)  The  MOO-LMG  was  capable  of  being  converted  to  the  M60- 
MMG  by  mounting  the  M60-LM6  on  the  M122  tripod  mount. 

2.20.3.2.2  (C)  The  S-LMS  was  capable  of  being  converted  to  the  S-MMG 
by  removing  the  stock  assembly  and  forestock  assembly  and  mounting  the 
S-LMG  on  the  M2  tripod  mount  by  the  use  of  the  sub-mount  assembly, 

2.20.3.2.3  (C)  A  bipod  case  was  Issued  for  use  with  each  S-LMG.  The 
bipod  case  had  provisions  for  carrying  the  same  cleaning  equipment  as 
is  carried  in  the  spare  barrel  carrying  case  (ref  fig  57  and  63) .  In 
addition,  a  spare  barrel  carrying  case  was  issued  for  use  with  each 
iSriLMG  and  each  S-MMG. 

2.20.4  (C)  ANALYSIS  (U) 

2.20.4.1  (C)  Since  the  sub-mount  assembly  and  the  M2  tripod  mount  were 

the  only  Items  of  equipment  necessary  to  allow  the  S-LMG  to  fulfill  the 
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role  of  the  S'MMS,  tv^o  separate  weapons  were  not  necessary  to  fulfill 
the  nmchlne  gun  requirement.  The  S-I14G  and  S-MMG  should  more  properly 
be  referred  to  as  a  single  weapon,  providing  for  use  of  the  bipod  and 
tripod  whenever  appropriate. 

2.20.4.2  (C)  A  pocket  for  the  bipod  on  the  spare  barrel  carrying  case 

would  eliminate  the  need  for  a  bipod  case  being  carried  on  the  pistol 
htlX*  thus  eliminating  a  piece  of  equipment  and  reducing  the  weight  and 
bulk  carried  by  the  soldier  without  compromising  the  durability >  reli¬ 
ability,  performance,  or  safety  of  the  Code  S  machine  ^ns. 
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APPENDIX  I  —  REFSUNCSS 

1.  TM  9-1005>224>34,  7 . 62>inci  Machine  Gun,  M60,  and  Machine  Oan 
Tripod  Mount,  M122,  March  1961 

2.  TM  9-1005>249-14,  T.O.  llNd-5-5-1,  Taehnlcal  Manual,  Klfles, 

5.56-«m,  M16  and  XM16B1  (undated)  •» 

3.  FH  23-71,  Nlfle  Marksmanship,  July  1964. 

4.  PM  23-67,  Machlnegun,  7.62-nn,  M60,  October  1964. 

5.  Chief  c£  Staff  Memorandum  No  64-55,  Headquarters,  Department 
;pf  the  Army,  17  December  1964,  subject:  "Army  Small  Arms 
.Weapons  Systems  Program  (SAWS)  (U)." 

6.  IM  23-9,  Rifle,  5.36-iaD,- EM16E1,  January  1965. 

7.  Letter,  AMSTE-BC,  USATEC90M,  1  February  1965,  subject:  "Small 
Arms  Weapons  Systems  (SAWS)  Program  (with  Change  1  to  be 
jiubllshed)  (USATECOM  Project  Nos.  8-5-0400-01  thru  8-5-0400-07) 
(U)." 

8.  TM  9-1005-223-12,  Operatdr-.and  Organizational  Maintenance  Manual 
for  Itifles,  7.62-mm,  M14  and  M14E2,  and  Bipod,  Rifle,  M2,  8 
February  1965 . 

9.  FM  23-31,  40-iom  Grenade  Launcher,  M79,  February  1965. 

10.  Directive,  CDCCO-F,  USACDC,  5  March  1965,  subject:  "Combat 
Developments  Directive:  Army  Small  Arms  Weapons  Systems 
Program  (SMIS)  (U)." 

11.  Letter,  AMSTE-BC,  USATECOM  23  April  1965,  subject:  "Small 
Arms  Weapons  Systems  (SAWS)  Program,"  with  1  Incloeure,  letter, 
USACDCIA,  11  March  19^5,  subject:  "Characteristics  and  Standards 
Against  ^Ich  to  Conduct  Engineering/ Service  Type  "eats  for 
Small  Arms  Weapons  Systems  (SAWS)  Program  (U)." 

12.  Letter,  AMCPM-Cfi,  USAMC,  28  April  1965,  subject:  "Army  Small 
Arms  Weapons  Systems  (SAWS)  (U)." 

13.  FM  23-16,  Automatic  Rifle  Marksmanship,  June  1965. 


14.  Letter,  STEAP-DS-TI,  USATECOM,  8  July  1965,  subject:  "Safety 
Evaluation  of  Small  Arms  Weapons  Systems  (SAWS),  USATECOM 
Project  Number  8-5-0400-03." 

15.  Letter,  STEAP-DS-TI,  USATECOM,  23  July  1965,  subject:  "Second 
Statement  on  Safety  Evaluation  of  Small  Arms  Weapons  Systems 
(SAWS),  USATECOM  Project  Number  8-5-0400-03. " 

16.  Special  Text  23-8-1,  US  Army  Infantry  School,  Stoner  63  Rifle, 

5.56- mm,  and  Stone 63  Carbine,  July  1965. 

17.  Special  Teat  23-16-1,  US  Army  Infantry  School,  Stoner  63  Auto¬ 
matic  Rifle,  5.56-mm,  July  1965. 

18.  Special  Teat  23-16-2,  US  Army  Infantry  School,  CAR- 15  Automatic 
Rifle,  5.56-inm,  July  1965. 

19.  Special  Teat  23-67-1,  US  Army  Infantry  School,  Machinegun, 

5.56- m%,  Stoner  63,  July  1965. 

20.  Letter,  STEAP-DS-TI,  USATECOM,  18  August  1965,  subject:  "Third 
Statement  on  Safety  Evaluation  of  Small  Arms  Weapons  Systems 
(SAWS),  USATECOM  Project  Number  8-5-0400-03." 

21.  Letter,  STEAP-DS-TI,  USATECOM,  18  August  1965,  subject:  "Fourth 
Statment  on  Safety  Evaluation  of  Small  Arms  Weapons  Systems 
(SAWS),  USATECOM  Project  Number  8-5-0400-03." 

22.  Letter,  STEAP-DS-TI,  USATECOM,  20  August  1965,  subject;  "Fifth 

Statement  on  Safety  Evaluation  of  Small  Arms  Weapons  Systems 
(SAWS),  USATECOM  Project  Number  8  0400-03," 

23.  Letter,  STEAP-DS-TI,  USATECOM,  24  August  1965,  subject.  "Sixth 
Statement  on  Safety  Evaluation  of  Small  Arms  Weapons  Systems 
(SAWS),  USATECOM  Project  Number  8-5-0400-03." 

24.  Letter,  STEAP-DS-TI,  USATECOM,  24  August  1965,  subject:  "Seventh 
Statement  on  Safety  Evaluation  of  Small  Arms  Weapons  Systems 
(SAWS),  USATECOM  Project  Number  8-5-0400-03." 

25.  Letter,  STEAP-DS-TI,  USATECOM,  8  September  1965,  subject;  "Nlgbh 
Statement  on  Safety  Evaluation  of  Small  Arms  Weapons  Systems 
(SAWS),  USATECOM  Project  Number  8-5-0400-03." 

26.  Letter,  STEAP-DS-TI,  USATECOM,  15  September  1965,  subject:  "Tenth 
Statement  on  Safety  Evaluation  of  Small  Arms  Weapons  Systems 
(SAWS),  USATECOM  Project  Number  8-5-0400-03." 
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27.  Letter,  SmP-DS-Tl,  miBGOM,  22  Septmber  1965,  subject: 

’'Eleventh  Statement  on  Safety  Evaluation  of  Small  Arms  Weapons 
Systems  (SAWS),  USATEGOM  Project  Humber  8-5-0400>03." 

28.  POHM  9-1005-267-12,  S.S6-san  Assault  Ri|Ele:  Stoner  63. 

29.  POMH  9-1005-279-12,  5.56-nn  Rifle  T223  and  Rifle  Btppd- 

30.  POMM  9-1005-278-12,  Rifle,  5.56-nm,  AR-18. 

31.  FOIM  9-1005-272-12  and  9-1005-273-12,  Sub-machine  Gun,  S.56-am, 

Colt  GAR-IS  and  Rifle,  S.56-ism,  Hedvy  Assault  Ml,  Colt  CAR-15. 

32.  POMM  9-1005-268-12  ,  5.56-iiia  Carbine:  Stoner  63. 

33.  POMM  9-1005-269-^2/2,  5.56-iBm  Light  Machine  gun,  Magatine-Fed; 

Stoner  63. 

34.  POMM  9-1005-269-12/1,  5.56-taB,Llght  Machine  ggh,  Belt-Fed:  Stoner 
63. 

I 

35.  FK  23-8,  7.62-Tam  M14  and  Mi4B2  Rifles,  May  1965. 

36.  Pinal  Report  of  Project  44-63-08,  Stoner  63  Vetpone  System, 

US  Narine  Corps. 

37.  MMM  9- 1005- 270- 12. 

38.  AR  310-3,  Military  Publications,  Departmeot  of  the  Army 
Publicatieaa  Ifaparatipn,  Coordination,  sisd  Approval,  March  1963. 

i 

39.  TWX,  CG,  USATEGOM  (AMSTE-BC^ ,  27  October  1965,  subject:  "“Shortie'  | 

Sub^chine  Gun  in  SAWS  Program."  j 
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Ln 

U> 

'O 

Ln 

03 

00 

O 

VO 

Ln 

VO 

00 

t-* 

Ln 

03 
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VO 
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Ln 

N3 

VD 

•o 
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Ln 

03 

N3 

VO 

NO 

Ln 

to 

On 

to 

153691  4,542 

154063 

156076 
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cj  M 
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W  H 
W  p> 
£>3  tr" 

Ln 

05 

03 

to 

Ln 

N3 

N3 

05 
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ro 

U 
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03 

ON 

J-J 

■ 

1 

2 
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[b|||MK 

?'■ 

H 

h-* 

CO 
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Ln 

on 
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Ln 
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N3 
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T) 
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1 
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i-p- 
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Ln 
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9 
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pJsl 

14 
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K> 

03 
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05 
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00 

Cn 
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O 

-P' 
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14 
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03 
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05 

C, 

_ 
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— 
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H 

M 
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bo 

Ci 

■ 

■ 

■ 

■ 
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Ui 

r. 
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NJ 

CO 
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Un 

^ 

vjO 
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ON 

1 
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N3 

N3 

ID 

h-* 

1 

5526 

H 

(Tl 

w 

i 

U) 
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j— * 

Ln  L3 
ro 

H-* 

Ln  03 
H- » 

03 

■ 

03 

Ln  h-* 
03  Ln 

H-* 

05  4> 

h-* 

Ln 

H-*  03 
P- 

o  to 

Ln 

F' 

W 

o 

bs 

■ 

1 

■ 

S 

w 

h-,1 

is 

n 

1 

i 

h-» 
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l-»  03 

h-* 

4>  ■P' 

03  h-» 

■ 

N3 

00  to 
to  O 

ro 

03  N3 
to  N3 

H-* 

t ; 

K 

►n 

bd 

■ 

■ 

I 

■ 

fil 

k 

tn 

w 

n 

w 

CO 

°  1 

o- 

1-^ 

■i> 

On 

Ln 

NO 

Ln 

00 

Ln 

05 

VO 

-P- 

03 

NO 

N3 

r' 
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h-* 

Ul 

1-* 

N3 

J— » 

i 

\o 

\D 
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05 

VO 

i 

1 

05 

On 

VO 

05 

05 

h- * 

03 

h-* 

Ln 
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H 

W 

' 

'  ’ 

Ki 

M 
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C! 

£3 

O 

H 

M 
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CO 
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O 

f- 
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11-109 


r'AMClPkCMTlAI 


d 


LO  N3  (-* 


1-3  ^  H  > 

o  (a  o  o' 

rt  rt  rt  (j* 

p  ro  ja  i-i 

)-•  I  1-“  TO 


TO  0  tvi 


C  t-h  M 
0  O  « 
Pu  H  to 

CO  w 
TO 

t-h  TO 
1-^  O 

H  pr 

CU  >■ 

I 

ps 


LEGEND:  *  Total  of  each  type  of  malfionct ion/ rate  of  malfunction  for  the  A-R's 


* 

H 

O 

68,622 

16/1,412 

6/11,370 

9/7,625 

39/1,760 

4/17,155 

69/995 

64/1,072 

3/22,873 

240 

286 


.CONROENTIAL 

CHAI'T  16-6 

mi4--  malfunctions  and  broken,  damaged,  and  lost  parts  by  category 


1  M14 

_  _  _  _  _ _  , 

SLOT 

SERI/.L 

ROUNDS 

Ci  TEGlRY 

Ci*Ti:]Gni^Y 

C/.TEGORy 

- 

NO 

NO 

FIRED 

*  I 

II 

III 

IV 

TOTAL 

1 

361762 

7599 

8 

2 

10 

2 

362843 

5786 

1 

1 

3 

362985 

6110 

0 

1 

1 

4 

348587 

4544 

2 

1 

1 

4 

5 

362845 

5298 

4 

i  0 

4 

6 

360537 

6519 

8 

2 

10 

7 

363119 

6116 

2 

2 

4 

8 

517306 

4723 

0 

1 

1 

9 

355524 

5563 

4 

1 

5 

10 

359687 

6252 

16 

1 

1 

18 

11 

359440 

4271 

2 

0 

1 

3 

12 

361756 

4695 

4 

13 

363367 

1440 

0 

2 

0 

2 

14 

361036 

.6752  " 

9 

2 

1 

^  _,i— — — 

12 

15 

357681 

3553  1 

1 

1 

1 

3 _ 

16 

362231 

6578 

7 

1 

8  ‘ 

17 

362648 

5398 

4 

0 

4 

18 

1527075 

4185 

2 

2 

19 

361252 

4010 

6 

1 

1 

8 

20 

363020 

3675 

^  .3 _ 

0 

0 

3 

M14 

21 

362741 

6824 

18 

2 

2 

22 

22 

5126131 

6174 

1 

.1 

23 

1526384 

3756 

1 

1 

24 

362607 

5321 

0 

1 

1 

25 

361389 

5662 

7 

1 

1 

9 

26 

363035 

6439 

8 

8 

27 

358991 

6589 

2 

2 

28 

361718 

7257 

9 

- ^ 

5 

0 

15 

29 

360277 

"4716 

2 

2 

30 

362710 

5813 

7 

2 

9 

.31 

361284 

5264 

22 

4 

2 

28 

32... 

362010 

4589 

i 

1 

2 

33 

363056 

4963 

6 

1 

7 

34 

■  ..J57377 

4017 

1 

2 

3 

■  ,..35.... 

358465 

4707 

4 

I 

5 

1521665 

3666 

1 

0 

1 

1522227 

5015 

1 

1 

■  38 

1527945 

4304 

3 

3 

39 

360722 

4655 

6 

3 

9 

40 

1537013 

4264 

- H 

LEGEND:  *Gategory  defined  (ref  para  2.16.2.1.2) 

CONFIDENTIAL 


.CONBDENTIAL 

CHART  16-6  (Continued) 

M14- -MALFUNCTIONS  AND  BROKEN,  D^mCED,  AND  LOST  PARTS  BY  CATEGORY 


)  M14 

SLOT 

NO 

SERI^.L 

NO 

ROUNDS 

FIRED 

GiMEGoRY 

I 

a.rEGouY 

IT. 

C/.TEGORY 

III 

•  CATEGORY 
IV 

TOTAL 

41 

362015 

4742 

42 

919297 

3584 

1 

1 

43 

363267 

3572 

44 

905153 

3863 

3 

0 

3 

45 

361225 

3840 

]  1  1  0 

1 

46 

362809 

4100 

0 

0 

1 

1 

47 

1524923 

4600 

48 

1521267 

3843 

1 

1 

49 

363024 

4085 

50 

360922 

4885 

2 

2 

51 

1279906 

3190 

1 

1 

52 

1280199 

3026 

53 

1273834 

3755 

2 

2 

54 

1269018 

4247 

55 

1278193 

4511 

1 

1 

56 

1277818 

4881 

2 

2 

57 

1278606 

3503 

1 

1 

58 

1282371 

3382 

2 

- , 

2 

59 

1280297 

3490 

u-60-,. 

1272291 

4154 

2 

2 

- - -  -  •  •  1 

M14 

61 

1276387 

2276 

1 

1 

62 

1278943 

3326 

63 

1272791 

3263 

I 

64 

1278693 

3365 

65 

1278406 

2877 

1 

i 

66 

1280365 

2549 

1 

i 

67 

1269929 

5836 

68 

1279386 

4041 

69 

339688 

2977 

4 

1 

5 

70 

341790 

2377 

71 

1278818 

4806 

72 

336015 

3841 

2 

2 

7.? 

1282665 

5068 

- 

74 

341598 

3830 

2 

2 

75 

336004 

2382 

1 

1 

76 

339636 

3634 

77 

338693 

3424 

6 

1 

7 

78 

313394 

3950 

4 

-^5 — 

79 _ 

339594 

3385 

80 

1277359 

2389 

OQWHDENTIAL 


11-116 


{  - . ^ 

3  .-j ..  u  (!  j,. 


CHART  16-6  (Continued) 

M16--MA I, functions  AND  BROKEN,  DAMAGED,  AND  LOST  PARTS  BY  CATEGORY 


M-!4 

SIAH' 

NO 

SELL'  I, 

NO 

LOIUMDS 

FIRED 

c  t;;co.y 

i 

-M' 

TI 

!  O'  TEGOUY 
III 

■  O',TKG0.^Y 

IV 

TOTM- 

81 

1323461 

3111 

1 

1 

2 

82 

1324207 

4766 

83 

1277629 

4016 

1 

._!i4.._ 

34041.8 

4341 

85 

337948 

3945 

2  i 

2 

86 

338411 

3932 

^  4  -  ■ 

4 

87 

340709 

4649 

1 

1 

88 

339441 

4835 

2 

- 1 

2 

89 

341931 

5224 

16 

16 

90 

340463 

4678 

2 

2 

91 

340255 

3173 

92  I 

335590 

3655 

2 

2 

93 

334570 

5710 

10 

1 

1 

12 

94 

342221 

5144 

4 

4 

. 

339693 

4618 

338976 

6329 

338202 

3800 

1 

i 

2 

_ iza... 

_ 

4L52 

1 

1 

■_99  ■■ 

331046 

4187 

100 

339621 

4483 

1 

1 

TOTALS:  418,380  261  23  46  1  331 


il-H7 


.CONFIDENTIAL 

CHART  16-7  _ 


RIFLES --malfunctions  AND  BROKEN,  DAMAGED  AND  IGST  PARTS  BY  CATEGORY 


1  '  S- 

* 

SLOT 

NO 

SERI/'.L 

NO 

ROUNDS 

FIRED 

a-  TEGLRY 
*  I 

a^.TiZGaLy 

II 

C/.TEGORY 

III 

G^vTEGOur 

IV 

TOTAL 

19  1 

000467 

6732 

12 

3 

2 

.  - - 

17 

1 

122 

000475 

5717 

3 

_ 

123 

000463 

5848 

6 

0 

6 

124 

000439 

5651 

9 

1 

1 

11 

125 

000468 

6765 

5 

2 

2 

9 

126 

000471 

7219  ^ 

17 

1 

18 

127 

000466 

6380 

2 

0 

..  - 

"  '  • 

5 

128 

000469 

6518 

16 

2 

1 

19 

129 

000474 

6770 

8 

8 

130 

000473 

4768 

1 

0 

1 

2 

131 

000459 

1564  ^ 

0 

0 

2 

2 

132 

000476 

3000 

4 

4 

133 

000432 

5836 

6 

1 

7 

134 

000465 

4072 

10 

1 

11 

135 

000433 

5576 

3 

1 

1 

5 

136 

000445 

7049 

0 

0 

137 

000472 

4962 

138 

000470 

5241 

15 

2 

3- _ 

20 

139 

000429 

6658 

5 

2 

1 

8 

140 

000429 

4045 

0 

_  .3 

3 

TOTALS 

110371 

122 

15 

19 

2 

158 

XM16E1 

ICl 

156076 

5226 

80 

12 

2 

94 

102 

154065 

5638 

40 

3 

2 

45 

103 

153691 

4542 

59 

8 

0 

2 

69 

104 

153299 

5868 

76 

7 

. 4 . . 

87 

105 

153492 

5299 

87 

,7 

4 

98 

106 

153809 

5198 

69 

4 

3 

76 

107 

156266 

4539 

43 

1 

2 

46 

108 

154911 

4956 

40 

2 

42 

109 

148537 

4631 

29 

0 

1 

30 

110 

145774 

5450 

48 

2 

6 

k_56^ 

.Ill 

148007 

4493 

82 

7 

6 

95 

112 

124508 

5093 

51 

4 

4 

59 

113 

lizm 

4463 

50 

2 

6 

58 

U4 

147663 

4438 

21 

1 

22 

115 

147064 

4462 

69 

10 

0 

79 

_  116 

148500 

3.732  .  _ 

80 

0 

2 

1 

83 

117 

148057 

^ 4862 

60 

4 

4 

68 

118 

155495  ‘ 

4036 

63  . 

1 

2 

66 

119 

148497 

4154 

42 

1 

2 

1 

46 

120 

145879 

4640 

51 

1 

3 

54 

TOTALS 

95720 

1140 

74 

55 

5 

1274 

LEGEND:  ^Category  defined  (ref  para  2.16.2,1.2) 
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OMIOEliriAL 

CHART  16-8 

RIFLES- -BROKEN,  DAMAGED,  AND  LOST  PARTS  TO  WHICH  MALFUNCTIONS  WERE  ATTRIBUTED 


Weapon 

Part 

No  of 
Occur¬ 
rences 

Av 

of 

JRounds 

Remarks 

M14 

Bolt 

4 

2315 

Extractor  came  out  during  firing, 
bolt  came  apart. 

Bolt  Roller 

8 

4625 

Cracked  or  broke. 

Extractor  Spring  Plunger 

1 

748 

Broke . 

Extractor 

3 

1766 

Bolt  failed  to  lock 

Ejector 

1 

4369 

Broke . 

Firing  Pin 

3 

3604 

Broke. 

Gas  Cylinder 

2 

1150 

Cracked. 

Operating  Rod  Spring 

■■ 

1143 

Broke. 

Gas  Piston 

■■ 

112 

Burred. 

Ruptured  Cartridge  Case 

4 

2553 

M62  CLC  12266) 

S-R 

Bolt 

6 

3073 

Cracked  or  broke. 

Bolt  Stop 

5 

2493 

Broke . 

Carrier  and  Piston  Ass. 

3 

1763 

Bolt  carrier  and  piston  separated. 

Hammer 

2 

3745 

Broke. 

Flange,  Driving  Spring 

2 

3854 

Broke. 

Bolt  Stop  Pin 

1 

152 

Lost. 

XM16E1 

Bolt 

4 

3641 

Cracked  or  broke. 

Key,  Bolt  Carrier 

4 

987 

(1)  Replaced,  (3)  Retorqued. 

Spring,  Extractor 

8 

3913 

Broke . 

Pin,  Extractor 

2 

3377 

Broke . 

Disconnect 

8 

3607 

Broke. 

H-R 

Operating  Rod  Pin 

13 

2403 

Operating  rod  pin  came  loose  and 
blnded  on  the  operating  rod  tube, 
recurring. 

A-R 

Weld  Assembly  Guide  Rods 

6 

1884 

Guide  rods  separated  from 

Casting,  Plate. 

Pivot,  Receiver 

1 

1852 

Broke . 

Upper  Bolt  Catch 

3 

2683 

Broke . 

Ruptured  Cartridge  Case 

1 

826 

M196  (WCC  6089) 

LEGEND:  *Average  number  of  rounds  fired  in  weapons  which  incident  occurred. 
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fiONHDENTIAL 


I 

1 

1 


I^NRDENTiAL 

CHART  16-9 


RIFLES- -BROKEN,  DAMAGED  AND  LOST  PARTS  TO  WHICH  MALFUNCTIONS  WERE  NOT  ATTRIBUTED 


‘  Weapon 

Part 

No  of 
Occur¬ 
rences 

Ay  No* 
of 

Rounds 

Remarks 

M14 

Windage  Knob  Pinon 
Assembly 

2 

128 

Stripped 

Set  Screw,  Flash 
Suppressor 

4 

2778 

Loosen  and/or  lost 

Front  Sight  Guard 

1 

951 

Cracked 

Rear  Sight  Cover 

1 

1 

51W 

Cracked 

Lock  Pin,  Connector 

2 

4388 

Lost 

Gas  Cylinder  Plug 

1 

4615 

Cracked 

Stock 

6 

1246 

(7  and  10- 

Cracked  and  Charred  rd  bursts) 

1 

Handguard  Assembly 

1 

6588 

Cracked 

! 

S-R 

Selector  Switch 

1 

156 

Inoperative. 

1 

Take-down  Pin 

1 

1453 

Separated  from 

Trigger  Housing  Group 

ij 

,! 

Locking  Detent, 

Front  Sight 

1 

1028 

Redril led 

! 

1 

X''tl6El 

Selector  f-.v  itch 

1 

1244 

Inoperative 

Front  Sight  Taper 

Pins 

9 

749 

Loose  and/or  lost 

1 

Buffer  Assembly 

2655 

Roll  pins  separated 
and/or  deformed 

1 

i 

Pin  Roll  Rear 

Swivel 

1 

3617 

Rear  swivel  assembly 
separated  from  stock 

1 

1 

Pin,  Firing  Pin 
Retaining 

24 

1896 

Cracked j  but  did  not  separate 
from  bolt  carrier 

! 

1 

Pin  Front  Swivel 

^  1_ 

2841 

Front  swivel 

separated  from  front  sight 

i 

i 

1 

H-R 

Set  Screw  Bayonet 
Adapter 

% 

2545 

Loosen  and/or  lost, 

bayonet  adapter  assembly  sepernt.'d 

Adjusting  Screw, 

Rear  Sight 

1 

3875 

Loosen 

Set  Screw,  Rear 

Sight 

1 

2938 

Separated  w/ rear  sight  assembly 
tram  barrel  and  receiver  group 

Bolt  Stop  Spring 

5 

2110 

Tip  broke  on  spring,  lost 

■ 

LEGEND;  ^Average  number  of  rounds  fired  in  weapons  which  incident  occurred. 
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CHART  16-9  (Continued 


RIFLES --BROKEN,  HAMAGED  AND  LOST  PARTS  TO  WHICH  MALFUNCTIONS  WERE  NOT  ATTRIBUTED 


Weapon 

A~R 


Part 

No  of 
Occur¬ 
rence 

Av  No 
of 

Rends 

Remarks 

Bolt  Carrier  Assembly 

1 

1701 

Burred  preventing  removal  of 
firing  pin 

Lower  Receiver 
(Magazine  Housing) 

■■ 

4985 

Weld  cracked  on  corner  of 
magazine  housing 

Lower  Receiver 
(Back  Plate) 

7 

3844 

Weld  cracked  on  back  plate 

Barrel  Extension 

1 

860 

Cracked 

Spiral  Pin,  Taker'down 
Plunger 

■1 

599 

Lost;  plunger  take-down,  spring, 
guide  rod  plate  came  apart 

Swivel  Sling, 

Front  Sight 

■I 

m 

Separated  from  front  sight 

Taper  Pin, 

Front  Sight 

B 

873 

Loosen  and/or  lost 

Liner,  Upper 

Handguard 

■1 

3785 

(3)  Loosen  fm  upper  handguard 
(1)  Separated  fm  upper  handguard 

Upper  Handguard 

Hi 

4114 

Cracked 

Rear  Sight 

|||[HI 

3030 

Weld  cracked 

Housing,  Take-down 
Plunger 

■■ 

599 

Broke  off  guide  rod  plate 

4 
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H  H  > 
O  PJ  o  or 
rt  rt  n-  O' 
(B  m  (a  rj 
t-*  I  h-*  fb 

«  3:  < 

B  P  O  H- 
P  •-*  Ml  P 
M*  Ml  ft 

Ml  (2  m  M- 
C  P  P  O 
POOP 


1-4  O  ft  ■r-^ 

8  S 

M  O  P  Ml 
O 

Ml  O  O  "P 
O  P  Ml  P 
MM  M 

MSP 

P  P  P 


W 

I 

O 


LEGEND  *  Total  of  each  type  of  malfunction/ rate  of  malfunction  for  the  S-C 


* 

H 

O 

83,107 

60/1,385 

14/5,636 

65/1,278 

1/83,107 

3/27,702 

42/1,978 

38/2,187 

2/41,553 

1/83,107 

5/16,621 

231 

354 


O' 

I 


n 

§ 


g 

ID 

a. 


II-124 


LEGEND:  (1)  Abbreviations  (ref  para  2.16.2.1.3) 

(2)  Total  of  each  type  of  malfunction  for  each  C-SMG 

(3)  Rate-Malfunction  occurred  1:  rounds  fired 

(4)  Total  malfunctions  for  each  C-SMG 


CONRDENTIAL 

I  I  I  I  I  i  I 


o 

VO 

■ 

■ 

|i 

Cn 

p- 

CO 

to 

2'  c/5 

.°s 

H 

o 

k-* 

■P- 

N> 

o 

(-> 

O' 

U> 

\j\ 

o 

9s 

to 

h-* 

o 

!-• 

Jt- 

O' 

o 

00 

o 

(-• 

■p- 

O' 

k-* 

Cn 

o 

k-* 

P' 

O' 

to 

SO 

o 

p- 

O' 

vP 

o 

k-* 

P* 

O' 

cc 

cn 

o 

k-* 

P- 

O' 

u> 

M 

o 

ON 

h-» 

VI 

'.z;  c/i 

r* 

O 

O' 

to 

to 

4S 

Cn 

h-» 

4> 

o 

Co 

VO 

VJ 

VD 

p- 

o 

o 

O' 

p- 

cn 

P- 

<X> 

P- 

-O 

o 

to 

P- 

cn 

to 

c/« 

cn 

to 

ON 

4> 
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C-SMG' -TYPES  OF  MALFUNCTIONS  AND  RATES 


LEGEND:  *Total  of  each  type  of  malfunction/rate  of  malfunction  for  the  C-SMG's 


0»  |'>J  .  <^ 


81,871  s  c: 


u  ro  CO 

o  00 

hJ  c/1  Co 

00  vj  VO 


29/3,823 


4/20,467 


43/1,904  cn  ocJ^ 

On  NJ 


2/40,935 


11/7,443  S  I 


6/13,645 


1/81,871 


122/671 
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CHART  16-12 

*CARB1NES  -  MALFUNCTIONS  AND  BROKEN,  DAMAGED,  AND  LOST  PARTS  BY  CATEGORY 


SLOT  SERUL 
NO  NO 


014633 


014625 


014628 


C-SMG 


Cl-TEGORY  Kl'.rOGauY  i  CY-TEGORY 


014639 

4702 

014629 

4549 

014615 

4006 

014608 

3979 

imsssssm 

5140 

014636  1 

6224 

iwEsssEam 

5740 

26 

22 

13 

16 

000510 


000512 


000515 


000508 


000535 


000519 


000513 


000536 


000509 


18 


19  I  000505 


20 


TOTALS 


2898 


4651 


4879 


2X29 


4280 


3409 


6807 


4829 


4652 


4831 


3584 


3812 


3964 


4934 


4372 


4104 
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CHART  16-13 

*GARBIN1S-- BROKEN,  DAMAGED,  AND  LOST  PARTS  TO  WHICH  MALFUNCTIONS 

WERE  ATTRIBUTED 


WEAPON 

PART 

NO  OF 

OCCURRENCES 

AV  NO** 

RDS  FIRED 

REMARKS 

S-C 

Bolt 

2 

3.278 

Cracked 

Bolt  Stop  Pin 

1 

418 

Missing 

Bolt  Handle 

1 

204 

Disengaged 

Bolt  Stop 

3 

Broken 

Extractor 

1 

3,484 

Broken 

Operating  Spring 
Guide  Pin 

1 

703 

Missing 

Gas  Piston 

1 

36 

Separated  from 
bolt  carrier 

C-SMG 

Bolt 

.2 . 

4.569 

Cracked 

Extractor  Spring 

1 

3.375 

Broken 

LEGEND:  *  M14  broken,  damaged  and  lost  parts  to  malfunctions 

were  attributed  are  totaled  with  the  M14  candidate  rifles 
(ref  Chart  16-8). 

**  Average  number  of  rounds  fired  in  weapons  which  incident 
occurred. 
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CHART  16-14 

*CARBINES- -BROKEN,  DAMAGED,  AND  LOST  PARTS  TO  WHICH  MALFUNCTIONS 

WERE  NOT  ATTRIBUTED 


WEAPON 

PART 

NO  OF 

OCCURRENCES 

AV  Na** 
RDS  FIRED 

REMARKS 

1 

Gas  Port 

7 

ilHHIi 

Ring  Frozen 

Bayonet  Stud 

Pin 

1 

459 

Missing 

Front  Sight 

1 

0 

Frozen 

Front  Sight  Pin 

2 

243 

Missing 

^  _ 

1  G-SMG 

Charging  Handle 

1 

3.028 

Binding 

LEGEND:  *  M14  broken,  damaged  and  lost  parts  to  which  malfunctions 

were  not  attributed  are  totaled  with  the  M14  candidate 
rifles  (ref  Chart  16-9). 

Average  number  of  rounds  fired  in  weapons  which  incident 
occurred . 
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LEGEND;  (1)  Abbreviations  (ref  para  2.16.2.1.3). 

(2)  Total  each  type  malfunction  for  each  M14E2. 

(3)  Rate-Malfunctions  occurred  1;  rounds  fired. 

(4)  Total  malfunctions  for  each  M14E2.  _  -ui/ttoi 

(5)  Total  each  type  malfunction/ rata  of  malfunction  for  M14EZ 


w 

N? 

I 


3'“  S 


I 
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LEGEND:  (1)  Abbreviations  (ref  para  2.16.2.1.3).  W  Total  malfunctions  for  each  C-AR. 

(2)  Total  each  type  malfunction  for  each  C-AR.  (5)  Total  each  type  malfunction/ rate 

(3^  Rate -Malfunction  occurred  1:  rounds  fired.  of  malfunction  for  C-AR's. 
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TYPES  CP  MLFUNCTICNS  AND  TATES 


LEGEND:  (1)  Abbreviations  (ref  para  2.16.2.1.3). 

(2)  Total  each  type  malfunction  of  each  S-AR. 

(3)  Rate-Malfunction  occurred  1:  rounds  fired. 

^4)  Total  malfunctions  for  each  S-AR. 

(5)  Total  of  each  type  malfunction/ rate  of  malfunction  for  S-AR's. 


CONRDEMTIAL 


o 

c 

CO 

•  • 

88,671 

48/1847 

16/6821 

83/1063 

17/5216 

65/1364 

1/88671 

28/3167 

8/11C84 

263/337 
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CHART  16-18 

MUE2-MAI.TOBCIIONS  AND  BROKEN,  1»MAGED,  AND  LOST  PARTS  BY  CATEGORY 


SERIAL 

ROUNDS 

■PTRKD 

CATEGORY 

*  T 

I 

CATEGORY 

II 

GiMEGORY 

III 

CATEGORY 

IV 

TOTAL 

NUrlDCiK 

1276185 

5,219 

0 

1 

1 

0 

2 

1274200 

8,378 

8 

0 

- 

2 

0 

10 

1279572 

1,136 

5 

« 

0 

0 

0 

5 

1  96  3822 

11,142 

5 

0 

1 

1 

7 

1282842 

9,155 

22 

0 

0 

0 

22 

1281383 

10,277 

0 

0 

1 

0 

1 

1  >  1  fi  6  4 

6,681 

16 

1 

1 

_ _ _ _ — 

0 

18 

1271048 

- - 

10,357 

1 

0 

0 

1 

— 

1279533 

8,110 

— 

1 

0 

0 

2 

1279552 

10,671 

2 

0 

1 

0 

3 

127968 

9,421 

4 

1 

1 

1 

7 

1282C15 

6,545 

6 

0 

2 

0 

8 

126h740 

1,466 

0 

0 

0 

0 

0 

1271316 

8,431 

1 

t) 

0 

0 

1 

' 

1279160 

298 

0 

0 

0 

0 

0 

UNRECORl 

3ED 

J _ ? _ 

0 

0 

2 

1  ^.1 

TOTALS:  107,287  71  ^ 

LEGEND:  *  Category  defined  (ref  para  2.16.2.1.2) 
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CONRDENTIAl 


CHAJIT  16-19 

C-AR- -MALFUNCTIONS  AND  BROKEN,  DAMAGED,  AND  LOST  PARTS  BT  CATEGORY 


SERIAL 

NUI'IBER 

ROUNDS 

fifj:d 

C/.TEGORY 

*  I 

CATEGORY 

II 

G'.TEGORY 

III 

G7i.TEGORY 

IV 

..  "l 

TOTPiL 

014719 

1,524 

0 

0 

0 

0 

o\ 

014778 

8,035 

3 

0 

2 

0 

5 

014716 

841 

1 

0 

t"  -  ■■  """■ 

0 

0 

1 

014791 

8,353 

27 

0 

0 

0 

27 

014746 

8,572 

17 

0 

5 

1 

23 

014749 

8,290 

0 

1 

0 

13 

014788 

6,037 

-  «  - 

0 

2 

0 

65 

014781 

7,636 

19 

0 

2 

1 

22 

014721 

6,978 

! 

8 

0 

1 

0 

9 

014765 

8,939 

41 

0 

2 

1 

44 

014748 

6.122 

16 

0 

1 

1 

18 

014787 

-5..,.138 

1 

0 

0 

0 

1 

0147 17 

1,538 

0 

0 

0 

0 

0 

014766 

7 , 121 

10 

0 

1 

1 

12 

014725 

175 

0 

'  0 

0 

0 

0 

UNRECORDED 

0 

0 

2 

1  i 

3 

TOTALS:  85,299  218  0  19  6 


LEGEND;  *  Category  defined  (ref  para  2.16.2,1.2) 
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CHART  16-20 

S-AR- -MALFUNCTIONS  AND  BROKEN,  lAMAGED,  AND  LOST  PARTS  BY  CATEGORY 


SERIAL 

NUMBER 

ROUNDS 

FIRED 

CATEGORY 
*  I 

CATEGORY 

II 

C/\TEG0RY 

III 

oytegory 

IV 

TOlAvL 

000497 

4,215 

4 

0 

3 

0 

7 

000490 

7.603 

33 

0 

1 

0 

34 

000491 

1,459 

14 

1 

0 

0 

15 

000486 

mm 

29 

0 

2 

.  0 

31 

000493 

8.746 

46 

0 

1 

2 

49 

000504 

7,037 

19 

0 

0 

1 

20 

000492 

8,155 

18 

0 

2 

0 

20 

000489 

7.769  ' 

25 

0 

- 

0 

0 

25 

000496 

ini 

13 

0 

0 

1 

14 

000495 

mm 

2 

0 

0 

0' 

2 

000498 

6,505 

11 

0 

0 

1 

12 

000499 

1 

0 

0 

5 

000494 

la 

5 

0 

1 

0 

6 

000488 

8,291 

30 

1 

1 

0 

32 

000487 

706 

4 

0 

2 

0 

6 

TOTALS:  88,671  257  3  13  5  278 


LEGEND;  *Category  defined  (ref  para  2.16.2.1.2) 
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CHART  16-21 

M14E2— '^OKEN,  IMAGED  AiU)  LOST  PARTS  la  WHICH  MALFUNCTIONS 

WERE  ATTRIBUTED, 


SERIAL 

NUM,BER 

PART 

NO  OF 

OCCURRENCES 

ISi^aESmal 

REMARKS 

1275968 

Operating  Spring 

1 

mmiiM 

Brokeii 

1274200 

Cartridge 

1 

6,270 

Failed  to  extract, 
cartridge  broke  off  in 
chamber. 

1275968 

Cartridge 

1 

7,722 

Failed  to  extract, 
cartridge  broke  off  in 
chamber . 

CONFIDENTIAL 
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CHART  16-22 

M14E2— BROKEN,  DAMAGED,  AND  LOST  PARTS  TO  WHICH  MALFUNCTIONS 

WERE  NOT  ATTRIBUTED 


SERIAL 

NUMBER 

PART 

NO  OF 

OCCURRENCES 

NO  OF  RDS 

WHEN  OCCURRED 

REMARKS 

1276185 

Shoulder 

Rest  Spring 

1 

1.253 

Broken  while  firing 

1276185 

Stabilizer 

Assembly 

1 

1,208 

Fell  off  while  firing 

1281373 

Stabilizer 

Assembly 

1 

1,331 

Fell  off  and  destroyed 
by  following  rounds 

1261664 

Stabilizer 

Assembly 

1 

373 

Fell  off  and  destroyed 
by  following  rounds 

1 

2,391 

Fell  off  while  firing 

1282015 

ngni&SHl 

1 

1,069 

Fell  off  wliile  firing  and 
destroyed  by  following  rds 

1263822 

1 

812 

Snapped  off  while  trying 
to  free  compensator 

1274200 

Forestock 

1 

2,835 

Cracked  while  firing 

1261664 

Stock 

1 

iHHni 

Burned  while  firing 

1279552 

Stock 

1 

923 

Burned  while  firing 

1282015 

Stock 

1 

_ 

Burned  while  firing 

1263822 

Front  Sight 

1 

2,112 

Fell  off  (vibrated  loose) 

1275968 

Bipod 

3 

696 
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CHART  16-23 

C-AR,  BROKEN,  DAMAGED,  AND  LOST  PARTS  TO  WHICH  MALFUNCTIONS 

WERE  ATTRIBUTED 


SERIAL 

NUMBER 

PART 

NO  OF 

OCCURRENCES 

NO  OF  RDS 

WHEN  OCCURRED 

REMARKS 

014747 

Extractor  Spring 

1 

3.739 

Broke  while  firing 

014781 

Extractor  Spring 

1 

4,819 

Broke  while  firing 

014765 

Extractor  Spring 

1 

5.798  , 

Broke  while  firing 

014748 

Extractor  Spring 

1 

4,104 

Broke  while  firing 

014766 

Extractor  Spring 

1 

5,283 

Broke  ^diile  firing 

014721 

Firing  Pin 

1 

2,768 

Broke  while  firing 

014746 

Action  Spring 
Guide  Assembly 

3 

(1)  1,708 

Broke  while  firing 

014746 

Action  Spring 
Guide  Assembly 

1 

(2)  1,093 

Broke  while  firing 

014746 

Action  Spring 
Guide  Assembly 

1 

(3)  750 

Broke  while  firing 

014781 

Action  Spring 
Guide  Assembly 

1 

2,597 

Broke  while  firing 

014765 

Action  Spring 
Guide  Assembly 

1 

2,309 

Broke  while  firing 

014748 

Action  Spring 
Guide  Assembly 

1 

3,021 

Broke,  while  firing 

014788 

Action  Spring 
Guide  Assembly 

1 

3,520 

Broke  while  firing 

014746 

Bolt 

1 

889 

Broke  while  firing 

Bent  gas  ring 
on  bolt 

1* 

Bent  while  firing 

LEGEND : 

*  Not  recorded  and  not  identified  with  a  particular  C-AR. 

(1)  First  occurrence. 

(2)  Number  of  rounds  since  1st  occurrence. 

(3)  Number  of  rounds  since  2nd  occurrence. 
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CHART  16-24 


C-AR— BROKEN,  DAMAGED,  AND  LOST  PARTS  TO  WHIQl  MALFUNCTIONS  WERE 

NOT  ATTRIBUTED 


SERIAL 

NUMBER 

PART 

NO  OF 

OCCURRENCES 

NO  OF  RDS 

WHEN  OCCURRED! 

REMARKS 

014778 

Firing  Pin 
Retaining  Pin 

1 

IlilllllIBHBIIlli 

Bent--unable  to  fit 
into  hole 

014788 

Firing  Pin 
Retaining  Pin 

1 

1,389 

Bent--unable  to  fit 
into  hole 

014781 

Firing  Pin 
Retaining  Pin 

1 

iiiiiiimiiisi^s^^siiim 

Los  t - -d i sc  overe  d 
while  cleaning 

014746 

Firing  Pin 
Retaining  Pin 

1 

2.801 

Bent — unable  to  fit 
into  hole 

014788 

Handguards 

1 

487 

Cracked- -discovered 
after  portability 
test 

014749 

Buffer  Retainer 

1 

2,552 

Vibrated  loose  and 
fell  into  the  receiver 
group 

014766 

Bolt 

1 

1,648 

Front  of  bolt  chipped 
discovered  during 
inspection  of  parts 

014765 

Bolt 

1 

lllllllHBHIli 

Result  of  a  bent 
magazine 

CHART  16-25 

S-AR--BROKEN,  EAMAGED,  AND  LOST  PARTS  TO  WHICH  MALFUNCTIONS  WERE 

•  ATTRIBUTED 


SERIAL 

NUMBER 


00491 


PART 


Magazine 


NO  OF 

OCCURRENCES 


NO  OF  RDS 
WHEN  OCCURRED 


1.731 


REMARKS 


Failed  to  seat  proper- 
ly  due  to  bent  mag. 


000493 


Piston  Rings 

— . . .41*— 


2,825 


Bent  during  firing 


000498 


Piston  Rod 


2,267 


Separated  from  carrier 
while  firing _ 


000486 


Trigger  Pin 


500 


CafflE,,out whj.j:e firing 


1 


CX)NnDENTIAL 

CHART  16-26 

S-AR— BROKEN,  DAMAGED,  AND  LOST  PARTS  TO  WHICH  MAl‘fUNCT10NS  WERE 

NOT  ATTRIBUTED 


1  SERIAL 
NUMBER 

PART 

NO  OF 

OCCURRENCES 

NO  RDS  WHEN 
OCCURRED 

REMARKS 

000490 

Housing  and  Sight 
Assembly  Pin 

1 

925 

Nic  in  pin--replacer 

000486 

Housing  and  Sight 
Assembly  Pin 

1 

550 

Missing- -noticed 
after  completion  of 
firing 

000497 

Housing  and  Sight 
Assembly  Pin 

1 

1.174 

Bent-rnoticed  during 
inspection  of  parts 

000494 

Housing  and  Sight 
Assembly  Pin 

1 

1,266 

Bent- -noticed  during 
inspection  of  parts 

000488 

Housing  and  Sight 
Assembly  Pin 

1 

3. 

Fell  out 
while  firing 

000487 

Housing,  and  Sight 
Assembly  Pin 

1 

700 

Bdnt- -not iced  during 
inspection  of  parts 

000497 

Forestock  Assembly 

1 

4,215 

Broken  during 
parachute  iumo 

000496 

Windage  Knob 

1 

4,573 

Broken  during  firing 

000492 

Magazine  Latch 

1 

6,198 

Broken  during  firing 

000497 

Magazine  Latch 

1 

2,212 

Broken  during  firing 

000492 

Gam  Pin 

1 

1,155 

Nic  on  the  side 

000487 

Adapter  Pin 

1 

350 

Bent 

000504 

Recoil  Pad 

1 

1,089 

Beginning  to  separa' 
from  butt  of  stock 

000493 

Rear  Sight  Assembly 
Holding  Catch 

1 

1,169 

Bent 

000493 

Bipod 

1 

N/A 

Lost  during  portabi¬ 
lity  test 

11-140 
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LEGEND:  (1)  Abbreviations  defined  (ref  para  2.16.2.1.3) 

(2)  Total  of  each  type  of  malfunction  for  each  M60 

(3)  Rate-Malfunction  occurred  1:  rounds  fired 

(4)  Total  malfunctions  for  each  M60 
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LEGEND:  *  Total  of  each  type  of  malfunction/ rate  of  malfunction  for  M60 
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CHART  16-27  (Continued) 


LEGEND;  (1)  Abbreviations  (ref  para  2.16.2.1.3) 

(2)  Total  of  each  type  of  malfunction  for  each  Code  S-MG 

(3)  Rate-Malfunction  occurred  1;  rounds  fired 

(4)  Total  malfunctions  for  each  Code  S-MG 
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Total  of  each  type  of  malfunction/ rate  of  malfunctions  for  the  Code  S-MG’ 
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CHART  16-29 


M60-MG- -MALFUNCTIONS  AND  BROKEN,  DAMAGED,  AND  LOST  PARTS 
BY  CATEGORY 


M60 

Rds 

Fired 

^TEGOKY 

.d/.iEGO-.Y 

IV 

TOTAL 

58592R 

13,294 

7 

2 

9 

55066R 

4,543 

1 

1 

"56236R 

9,312 

1 

1 

1 

3 

56269R 

10,095 

.1  . 

1 

2 

55017R 

5,701 

1 

2 

3 

55228R 

8,804 

3 

3 

55873R 

3,959 

1 

1 

5555AR 

10,094 

52012R 

4,400 

1 

1 

51869R 

10,069 

1 

1 

2 

54540R 

10,217 

55733R 

5,052 

2 

2 

55132R 

10,100 

55390R 

7,948 

1 

. 

1 

56216R 

10,009 

1 

1 

55879R 

4,994 

55613R 

3,562 

1 

I 

55007R 

10,117 

55334R 

5,529 

1  ■■ 

1 

54577R 

1,643 

— 

54823R 

10,042 

2 

t  2 

55131R 

4,567 

1 

I - 

5'5503R 

3,857 

2 

^  2 

55758R 

9,525 

58716R 

4,335 

2 

L 

4 

TOTAL 

181,703 

22 

12 

6 

40 

LEGEND:  ^Category  defined  (ref  para  2.16.2.1.2) 
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CHART  16-30 


CODE  S-MG-MALFUNCTIONS  AND  BROKEN,  DAMAGED,  AND  LOST 
PARTS  BY  CATEGORY 


CODE  S 

Rds 

Fired 

CATEGOR'5 
*  I 

CATEGOR'i 

II 

CATEGORY 

III 

CATEGORY 

IV 

\ 

TOTAL 

U00540 

5 

4 

2 

11 

000543 

18 

4 

22 

000575 

5,417 

5 

3 

8 

000569 

14 

6 

20 

000545 

WBBsmm 

29 

10 

2 

41 

000580 

WBBSBm 

156 

54 

1 

211 

000539 

188 

43 

231 

00060^ 

4,270 

21 

4 

1 

26 

000557 

3,158 

4 

1 

1 

6 

000605 

3,770 

6 

3 

1 

1 

11 

000567 

7,882 

69 

11 

1 

81 

000544 

9.768 

59 

3 

8 

70 

i  00G5G3 

8.513 

95 

7 

1 

103 

'  000579 

5.050 

52 

28 

80 

!  '.00610 

6,387 

28 

12 

1 

41 

:  000560 

5,730 

46 

16 

1 

63 

8,919 

176 

43 

3 

222 

10,765 

61 

15 

76 

■EEBBBM 

83 

20 

103 

00061' 

22 

6 

2 

31 

,  000576 

4,471 

15 

2. 

17 

1  000585 

3,704 

10 

3 

1 

14 

i  c;0591 

..1,.430...  . 

2 

1 

1 

4 

!  000550 

10 . 203 

12.3 

3 

1 

127 

60 

20 

1 

81 

000564 

9,576 

260 

67 

1 

1 

329 

000577 

2,315 

18 

6 

1 

25 

000563 

4,235 

13 

4 

1 

1 

19 

TOTAL  171,383  1,638  399  24  12  2,073 


LEGEND: 


*  Category  defined 


(ro£  para  2.16.2.1.2) 


j 

\ 
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CH/IRT  16-31 

M60 -MG --BROKEN,  EAM/^GED,  AND  LOST  PARTS,  TO  WHICH  M/^LFUNCTIONS 

WERE  ATTRIBUTED 


PART 

WEAPON 

SERIAL  NO 

NO  RDS  WlffiN 
OCCURRED 

REMARKS 

Gas  Cylinder  Plug 

4457 7R 

HHH 

Plus  came  out  while  firing. 

Gas  Cylinder  Plug 

55066R 

506 

Plug  came  out  while  firing. 

confidential 
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CHART  16-32 

M60-MG--  BROKEN,  EAMAGED,  AND  LOST  PARTS  TO  WHICH  MALFUNCTIONS 

WERE  NOT  ATTRIBUTED 


PART 

WEAPON 

SER  NO 

NO  RDS  WHEN 
OCCURRED 

REMARKS 

Operating  Rod 

58592R 

4,919 

Yoke  cracked- -noted  during  cleaning 

Bolt 

58592R 

4,919 

Bolt  locking  lug  badly  chipped-- 
noticed  during  cleaning 

Shoulder  Gun 

Stock  Assembly 

56236R 

7,309 

Stock  broken  when  dropped 

Bolt  Plug 

Lock  Pin 

51869R 

606 

Lost--discovered  during  cleaning 

Bolt  Plug 

Lock  Pin 

587 16R 

2.608 

Lost--discovered  during  cleaning 

Firing  Pin 

587 16R 

2,608 

Broken--discovered  during  cleaning 
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CHART  16-33 

CODE  S-MG- -BROKEN,  DAMAGED,  AND  LOST  PARTS  TO  WHICH 
MALFUNCTIONS  WERE  ATTRIBUTED 


PART 

"weapon 

SER  NO 

NO  RDS  WHEN 
OCCURRED 

REMARKS 

Trigger  Pin 

Trigger  Pin 

000540 

000540 

872  & 

961 

Pin  vibrated  loose  during  firing 

Trigger  Housing 
Cover  Pin 

Trigger  Housing 
Cover  Pin 

000545 

000545 

306  & 

976 

Pin  vibrated  loose  during  firing 

Feed  Cover 

Assembly  Pin 

000610 

15 

Pin  vibrated  loose  during  firing 

Feed  Cover 

Assembly  Pin 

000580 

2,152 

Pin  vibrated  loose  during  firing 

Feed  Tray 

Assembly  Screws 

000579 

644 

Screws  vibrated  loose  during  firing 

Lock  Plate 

000568 

479 

Came  loose  during  firing 

Bolt 

000611 

3,665 

Broken  during  firing 

Bolt 

000550 

6,833 

Broken  during  firing 

Bolt 

000564 

Broken  during  firing 

Bolt 

000563 

2,997 

Broken  during  firing 

Carrier  and 

Piston  Assembly 

000611 

2,498 

Piston  separated 

from  carrier  during  firing 

Carrier  and 

Piston  Assembly 

000585 

2,031 

Piston  separated 

from  carrier  during  firing 

Ruptured  Cartridge 

000544 

— 

Occurred  on  5570,  6552,  6652,  6912, 
6952,  7162,  and  7261  rds  -  bolt 
badly  worn  Cfig 

Ruptured  Cartridge 

000611 

2521  ^ 
3139 

Drive  Flange 

Tension  Spring 

000564 

7,800 

Spring  broke  during  firing 

Barrel  Assembly 

000560 

4,559 

Hole  discovered  in  front  sight 
mount  forward  of  barrel  bushing-- 
weapon  fired  single  shot  only  for 

6  rounds 
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aiART  16-34 

CODE  S -MG- -BROKEN  AND  LOST  PARTS  TO  WHICH 
MALFUNCTIONS  WERE  NOT  ATTRIBUTED 


PARTS 

NO  RDS  WHEN 
OCCURRED 

REMARKS 

Bo  1. 1 

000540 

7,423 

--discovered  during  cleaning 

I’^arrel 

Bushing  Rings 

000557 

wmm 

Rings  discovered  bent  and 
broken  during  cleaning 

Drive  Spring 
(’.uicle  Rod 

000567 

Broken--discovered  during  disassembly 

W  Lndage  Knob 

000604 

Broken--discovered  during  inspecti 

Windage  Knob 

000605 

3,421 

Bent  during  lumping 

Front  Sight 

000605 

N/A 

Loose  and  bent, 
discovered  during  cleaning 

Feed 

Cover  Assembly 

000605 

N/A 

Bent  during  lumping 

Feed  Cover 

Latch  Handle 

000605 

N/A 

Bent  during  lumping 

Feed  Cover  Latch 

000568 

765 

Disassembled  while  feed 
cover  was  being  opened 

Feed  Cover  Latch 

000548 

738 

Disassembled  while  feed 
cover  was  being  opened 

Feed  Plate  Screw 

000550 

3,772 

Missing--discovered  during  disassembly 

Pivot  Pin  Nut 

000583 

8,513 

Broken--discovered  during  disassembly 

Carrier  Cap  Rollers 

000610 

6,387 

Disassembled-- 
discovered  during  cleaning 

Lock  Plate 

Guide  Pin 

000568 

iiimiii 

Bent--discovered  during  cleaning 

Trigger  Guard 

000577 

966 

Lost  during  night  assault 

Sear  and 

Soar  Pin 

000544 

8.863 

Br oken--discovered  during  inspection 
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CHART  16-35 

RECORDED  NUMBER  OF  ROUNDS  ON  MACHING  DUN  BARRELS 


1  M60 

CODE  S 

WEAPON 

NUMBER 

BARREL 

#1 

IjARREL 

I  #2 

TOTAL 

WEAPON 

NUMBER 

BARREL 

#1 

BARREL 

#2 

TOTAL 

58592R 

5,319 

6,381 

000540 

2.362 

5,267 

55066R 

■DlEEl 

211 

■IHEI 

000543 

281 

1,533 

56236R 

iHfflTI 

2^ 

000575 

\  2,032 

282 

2,314 

56269R 

HfOia 

mEKm 

WBBSm 

000569 

3,393 

6,282 

55017R 

munm 

_ 246, 

2,250  1 

000545 

MBEEm 

360 

2,579 

55228R 

■DEsa 

000580 

mmamm 

HRti.lS 

8,371 

558 7 3R 

■DEOa 

517 

000539 

MDBai 

■BGSa 

9,614  n; 

55554R 

■DSI 

WBBSm 

000604 

waoEsm 

280 

1,832  ^ 

52012R 

Sbesm 

478 

mmssam 

000557 

561 

■KlEBfli 

3,618 

51869R 

■oeqei 

2,389 

7,298 

000605 

1,139 

3,278 

■ESMl 

54540R 

2,252 

000567 

3,952 

55733R 

1,381 

■^EBI 

1,381 

000544 

4,963 

msHfism 

55132R 

wmsmum 

8,568 

000583 

6,017 

■MMIM 

8,466 

55390R 

WBESEi 

604 

wBEiam 

1,871 

2,779 

4,650 

56216R 

msstm 

3,236 

mmmm 

000610 

1,672 

917 

2,589 

5'5879R 

2,072 

436 

2,508 

000560 

mtmBM 

431 

2,620 

55613R 

2,361 

HBBSB 

2,361 

000568 

3,078 

5,483 

8,561 

55007R 

■EK&9 

6,767 

0005,5 1 

^  1,348 

846 

55334R 

■EHEfli 

686 

2,727 

1— Trill  ■ 

4.269 

5.321 

■KkcEnaHi 

IwEnmai 

IHlilwni 

■icmi 

IMHniiHI: 

laniiEH 

360 

448 2 3R 

BRSl 

7,839 

000576 

994 

59 

55131R 

■BEBa 

968 

000585 

1,943 

55503R 

moE^ 

681 

mmsEsasm 

55758R 

WBESm 

1,868 

Masai 

000550 

WaBWM 

2,764 

7,439.  . 

58716R 

moBum 

751 

000548 

^  50 

1,515 

000564 

7,939 

000577 

1,131 

406 

1.537 

- - 

Hsdbai 

000563 

1,866 

mil  11 

TOTAL 

83,344 

29,924 

113,268 

70,741 

61,662 

132,403 
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CHARACTERISTICS  AND  STANDARDS,  SMALL  ARMS  WEAPONS  SYSTEF!S  (SAWS)  PROGRAM 


Characteristics  and  Standards* 

"1.  (C)  GENERAL ;  These  characteristics 

will  be  used  to  evaluate  all  candidate  rifle, 
carbine  ■,  submachine  guns  and  automatic 
rifles  '  deleting  those  characteristics 
where  the/  are  not  applicable;  (e . g • ^ 
deleste  delivery  of  area  fire  munitions  and 
use  of  bipod  for  carbine  and  submachinegun 
role) .  However,  testing  should  permit  the 
evaluation  and  comparison  of  the  capabilit~les 
of  each  candidate  carbine/ submachinegun  to 
fill  the  rifle  and  automatic  rifle  role  and 
of  the  candidate  rifles  to  fill  the  carbine/ 
submachinegun  role. 

"2.  (C)  VERSATILITY:  Determine  capability 

of  delivering  selectively,  both  semiautomatic. 
full  automatic  and  controlled  burst  automatic 
point-type  munitions  and  area- type  munitions 
from  a  multishot,  semiautomatic  grenade 
launcher ;  independent  use  as  a  lightweight 
rifle,  separately  from  the  area-fire  portion 
of  the  weapon;  accepting  a  folding-type 
bipod  for  use  in  the  full  automatic  mode; 
minimizing  length  by  substituting  a  stock 
group  that  folds  or  slides  forward,  for 
use  in  those  roles  in  which'  compactness 
i&  essential;  and  maximum  commonality  of 
internal  functional  parts,  and  ammunition 
with  other  weapons  of  the  small  arms 
weapons  family.  Determine  each  candidate 
weapon's  cap ab i 1 ity  to  perform  any  or  all 
of  these  roies . 


Determined  by; 


Sub-Test  No 
-  1 
C  - 
A  -  1 


*  USAIB  Responsibilities  underlined 
**  R  -  Rifles 
C  -  Carbines 
A  -  Automatic  Rifles 


Group  4  (downgraded  at  3  year  intervals 
DeclasslfiedAfter  12  Years 
~  DOO  Dir  5200.10) 
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Characteristics  and  Standards 


"3.  :C)  PHYSICAL  CHARACTERISTICS: 

the  following). 

a.  Gonf Iguratiom  and  Design: 

(1)  Simplicity  in  design  and 
cons triictions  ;  Maximum  permitted  by 
other  reaulred  charasOteristics . 


\2)  Weight ;  Minimum  permitted 
by  other  required  characteristics. 


(3)  Leng th ;  Minimum  permitted 
by  other  required  characteristics,  but 
not  so  short  as  to  prohibit  three-point 
support  richest  and  elbows)  when  flrer 

is  in  the  prone  positiono 

(4)  Sefetyis);  Easily  identi¬ 
fiable,  conveniently  located,  positive 
safe.ty(s),  to  prevent  accidental  firing 
and  dangerous  malfunctions,  designed  so 
that  safe  fire  position  can  be  determined 
by  touch  and  operation  of  safety (s)  is 
inaudible . 


(5)  Sights ;  Simple  and  durable 
integral  sight(s)  having  positive  settings 
and  appropriate  visual  scales  for  deter¬ 
mining  'zero*  and  not  requiring  use,  of 
special  tools  for  adjustment.  For  - 
employment  of  point-type  munitions, 
determine  accuracy  of  sights  out  to 
600  meters  and  additional  range  settings 
for  ranges  out  to  1000  meters  or  the 
maximum  effective  range  of  the  weapon. 

For  employment  of  area-type  munitions, 
determine  accuracy  of  sights  in  range 
graduv.tions  from  50  out  to  550  meters 
against  both  stationary  and  moving 
targets.  Determine  inherent  capability 
to  align  on  the  target  a  night  and  other 
conditions  of  limited  visibility  (to 
include  artificial  1 1 ] umination) 


Determined  by; 


Sub -Test  No 
R  -  1 
C  -  1 
A  -  1 

Sub -Test  No 
R  -  1 
C  -  1 
A  -  1 

Sub-Test  No 
R  -  1 
C  -  1,  19 
A  -  1,  19 


Sub -Test  No 
R  -  18 
C  -  18 
A  -  18 


Sub -Test  No 
R  -  A 
C  -  4 
A  -  4 


Sub-Test  No 
R  -  4 
C  -  4 
A  -  4 


/ 
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Characteristics  and  Standards 


Determined  by; 


provided  the  target  can  be  detected  with 
the  unaided  eye.  Evaluate  performance 
with,  night  sighting  devices  such  as: 
Individual  Night  Vision  Weaponsight; 
Infrared  and  Collimated  Sights  and 
use  of  TIARA. 


(6)  Magazine  Ammunition  Capacity; 
Maximum  permitted  by  other  required  char¬ 
acteristics.  Determine  suitability  of 
magazines  with  minimum  of  50  rounds  point- 
fire  ammunition  and  three  rounds  of  area- 
type  ammunlcion.  Evaluate  suitability  of 
magazines  of  lesser  and  greater  capacities 
and  use  of  factory  packed,  expendable 
(discardable)  magazines.  Determine 
capability  of  loading  the  weapon  (in¬ 
sertion  ■  of  magazine)  in  one  operation 
(from  all  firing  positions)  and  re¬ 
charging  the  magazine  by  use  of  a 
multiround  charging  device. 

(7)  Bayonet ;  The  weapon's 
capability  of  accepting  a  bayonet 
without  building  additional  strength 
into  the  weapon  primarily  to  fulfill 
the  bayonet  fighting  capability. 

Determine  capability  to  fire  point 
and  area  munitions  safely  with  the 
bayonet  attached.  Evaluate  possible 
bayonet  designs  and  methods  of 
attachment  to  weapon  to  reduce 
weight,  bulk  and  effects  on  accuracy. 


Sub-Test  No 
R  -  5 
C  -  5 
A  -  5 


Sub -Test  No 
R  -  5 
C  -  5 
A  -  5 


Sub -Test  No 
R  -  1 
C  -  1 
A  -  1 


(8)  Folding  Type  Bipod: 

Sub -Test  No 

Lightweight  and  readily  detachable. 

R  -  1, 

14 

Capable  of  attachment  to  that  portion 

A  -  1, 

14 

of  the  weapon  which  most  improves 

C  -  1, 

14 

stability  and  leas.t  compromises 
accuracy.  Determine  effects  on 
accuracy  when  firing  from  the  bipod 
in  all  modes  of  fire  (semi-automatic, 
full  automatic  and  controlled  burst) 
at  representative  ranges  out  to  1000 
meters . 
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Characteristics  and  Standards 


(9)  Hinged  Butt  Plate: 

Determine  necessity  to  improve 
performance . 

b.  Human  Engineering 
Characteristics  , 

(1)  Size  and  Shape; 

Determine  capability  of  being  fired 
from  either  the  right  or  left  shoulder 
in  all  normal  firing  positions  by  all 
military  personnel  meeting  physical 
requirements  of  Department  of  the  Army. 
Evaluate  the  suitable  stock  designs  to 
include  use  of  pistol  grip  and  adjustable 
stock  lengths  to  accommodate  firers  of 
various  physical  conformation  and  improve 
weapon  effectiveness . 

(a)  Determine  the  effects 
of  weapon  configuration  on  aiming  error 
v^at  representative  ranges,  and  all 
positions  and  modes  of  fire)  and  hit 
probabilities  for  both  aimed  and  un¬ 
aimed  or  pointed  fire. 

(b)  Determine  capability 
to  fire  while  wearing  complete  Arctic 
clothing  and  CB  protective  mask  and 
clothing. 


(2)  Safetys,  Controls,  Sights; 
Minimum  number  and  designed  so  that  they 
are  easily  located  and  identified  by 
touch  and  operated  with  minimum  of 
motion  by  the  firer  (in  all  firing 
positions)  to  Include  while  under 
extremes  of  weather  and  wearing 
complete  Arctic  clothing  and  CB 
protective  clothing. 

(3)  Recoil :  Minimum  to  permit 
shoulder  and  hip  firing  point-fire  and 
shoulder  firing  of  area-fire  without 
undue  discomfort  to  the  firer.  Evaluate 
the  use  of  recoil  padding  or  other  recoil 
absorbing  roechar.iams . 


Determined  by; 


Sub-Test  No 
R  -  19 
C  -  19 
A  -  19 


Sub -Test  No 
R  -  19 
C  -  19 
A  -  19 

Sub-Test  No 
R  -  19 
C  -  19 
A  -  19 


Sub-Test  No 
R  -  19 
C  -  19 
A  -  19 
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CONFIDENTIAL 

Characteristics  and  Standards 


(4)  Blast  and  Noise;  Determine 
undue  discomfort  to  the  firer,  effects  on 
accuracy  and  evaluate  against  maximum 
level  precluding  injury. 

(5)  Ejection  Pattern;  Determine 
interference  with  adjacent  firers  or  the 
firer's  ability  to  aim  and  fire  accurately 
from  any  position.  Evaluate  the  effects 
of  gases  or  other  matter  being  expelled 
from  the  weapon  chamber  during  firing. 

(6)  Bortability/Aerial  Delivery; 
Determine  relative  comfort  to  carry  and 
fire,  to  include  projections  which  can 
readily  entangle  in  brush,  grass  or 
battlefield  obstacles.  Evaluate  suit¬ 
ability  of  accepting  at  carrying  sling 

in  a  conventional  manner.  Determine 
suitability  of  being  carried  while 
debarking  from  amphibious  shipping 
via  cargo  nets;  getting  in  and  out 
of  aircraft,  vehicles  and  APC*s;  by 
parachutists  during  descent  and  of 
weapons  and  ammunition  being  dropped 
from  aircraft  by  standard  means  of 
aerial  delivery. 

(7)  Pointing  Characteristics; 
Evaluate  configuration,  sight  design 
and  balance  of  the  weapon  as  they 
affect  pointing  characteristics. 

(8)  Heat ;  Determine  effects 
on  firer,  weapon's  performance  and 
safety  caused  by  rapid  or  sustained 
firing,  heat  transfer  from  area- fire 
or  point-fire  portion  of  the  weapon 
and  absorption  from  exposure  to  the 
sun. 

"4.  (C)  PERFORMAiKCE  &  EFFECTIVENESS 

(Weapon  and  Ammunition  Combination). 

a.  Performance  (Employment  of 
Point-Type  Fire) . 


Sub-Test  No 
R  -  19 
C  -  19 
A  -  19 

Sub -Test  No 
R  -  19 
C  -  19 
A  -  19 


Sub-Test  No 
R  -  13 
C  -  13 
A  -  13 


Sub-Test  No 
R  -  19.  . 

C  -  19, 

A  -  19,  . . 

Sub-Test  No 
R  -  19 
C  -  19 
A  -  19 


I 


'-■f 

y. 
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Determined  by; 


CONRDENTIAL 

Characteristics  and  Standards 


(1)  Modes  of  Fire;  Determine 
capability  of  delivering  selectively 

s^ miautomatic j  full  automatic  and 
controlled  burst  automatic  fire  and 
provision  of  a  tamper-proof  means  to 
render  the  automatic  fire  and/or 
controlled  burst  group  mechanism 
inoperative.  Evaluate  the  feasibility 
and  suitability  of  incorporating  these 
features  into  the  weapon  design. 

( 2 )  Rate  of  Fire  :  De t ermine 
^f feet  of  full  automatic  mode  cyclic  rate 
of  fire  on  accuracy  and  ability  of  firer 
to  control  the  size  of  his  bursts  when 
firing  with  or  without  a  bipod.  Determine 
if  cyclic  rate  of  fire,  in  the  controlled 
burst  automatic  mode  is  adjusted  for  the 
optimum  rate  of  attaining  the  highest  hit 
probability.  Determine  the  relative 
effectiveness  of  the  burst  in  the  full 
automatic  mode  and  rap id  firing  of 
controlled  bursts  in  the. xQQJbyoJ-led 
burst  automatic  mode.  Determine  the 
usable  rates  of  fire  in  terms  of 
effectiveness,  controllable  size  of 
bursts  in  the  full  automatic  mode  and 
the  maximum  rate  and  duration  of  fire 
without  damage  to  the  weapon,  degrading 
its  performance  or  safety  to  the  firer. 

b.  Effectiveness  vEmployment  of 
Point  Fire) . 

(1)  Accuracy;  Determine 
with  each  available  type  of  ammunition: 

(a)  Semiautomatic;  From 
a  bench  rest,  the  linear  standard  devia¬ 
tion  and  mean  radius  of  a  10  round  shot 
group  firdd  at  representative  ranges  out 
to  1000  meters;  from  the  prone  position, 
the  percentage  of  rounds  striking  within 
an  area  20"  X  20"  on  a  vertical  target  at 
representative  ranges  out  to  1000  meters. 
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Characteristics  and  Standards  Determined  by: 

(b)  Full  Automatic  (With 
Firer  Controlling  Number  of  Rounds  per 
Burst);  From  the  prone  position,  with 
and  without  bipod,  **'*dlspersion  and 
the  percentage  of  rounds  striking  within 
an  area  3%'  high  by  5'  wide  on  a  vertical 
target  at  representative  ranges  out  to 
1000  meters;  from  the  standing  position 
(without  rest)  ***dlspersion  and  the 
percentage  of  rounds  striking  within  an 
area  of  30”  hy  .40”  on  a  vertical  target 
at  representative  ^-angea  out  to  150 
meters . 


(c)  Controlled  Burst; 
From  the  prone  position,  the  *** 
extreme  spread  of  each  controlled 
burst  group  at  representative  ranges 
out  to  1000  meters;  from  the  prone 
position,  wlthtand  without  a  bipod, 
the  percentage  of  rounds  striking 
within  an  area  20”  X  20”  on  a  vertical 
target  at  representative  ranges  out  to 
1000  meters. 


(d)  Brush  Penetration: 
Determine  the  effects  of  brush 
penetration. 


(e)  Adverse  Conditions; 
Determine  the  effects  of  weather  (rain, 
snow,  wind)  and  temperature. 

(2)  Lethality;  Determine,  for 
each  type  projectile  (to  include  tracer), 
the  lethality  against  personnel  protected 
by  standard  body  armor  and  standard  helmets 
with  liners,  and  unprotected  personnel  at 
representative  ranges  between  25  meters  and 
1000  meters  In  terms  of  30  seconds  assault 
and  30  seconds  defense  partial  and  1007* 
incapacitation  criteria  as  defined  in 
CRDL  Report  3204;  lethality  of  ricochet 
projectiles  at  same  ranges;  effects  of 
climatic  conditions  to  include  temperature 
extremes , 


CONFIDENTIAL 
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(3)  Penetration;  Determine, 
for  each  type  projectile  (to  include 
tracer),  the  penetration  capability 
at  representative  ranges  between  25 
atkd  1000  meters  against  body  armor, 
helmets  with  liners,  rolled  homogeneous 
steel  and  aluminum  armor,  and  normal 
battlefield  materials  such  as  wood, 
sand,  brick,  concrete,  snow,  ice  and 
brush  to  include  lethality  capability 
remaining  after  penetration.  Determine 
the  relative  effectiveness  of  each  type 
projectile  against  hard  targets  such  as 
unarmored  vehicles,  aircraft,  concrete, 
logs ,  and  sandbags .  Determine  cumulative 
perietra.tion  effects  (erosion)  of  concrete, 
logs  and  sandbags  against  time. 

(4)  Tracer  Capability;  Determine 
ballistic  match  with  other  type  projectiles; 
initiation  and  termination  of  trace; 


(a)  Visibility  under  all  Sub-Test  No 

light  conditions.  R  -  6 

C  -  6 

A  -  6 

(b)  Compatibility  with  R  -  $ 

night  sighting  devices.  C  -  6 

A  -  6 

(o)  Relative  effectiveness  R  -  6 

as  a  means  of  target  ranging  and  target/  C  -  6 

sector  of  fire  deslgnatioit  and  engagement  A  -  6 

of  moving  ground  and  aerial  targets  at  all 
ranges  out  to  1000  meters 

(d)  Nig.ht  tracer  muzzle  R  -  6 

obscuration  effects  on  the  shooter  and  C  -  6 

adjacent  firers.  and  the  number  of  tracer  A  -  6 


rounds  required  per  controlled  burst  and 
full  automatic  firer  controlled  burst  to 
produce  most  effective  results. 

(e)  Determine  the  relative  R  -  6 
hit  probability  with  and  without  tracer  C  -  6 
(both  day  and  night) .  A  -  6 
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CONFIDENTIAL 


Characteristics  and  Standards 

(5)  Trajectory;  Determine 
maximum  ordinate  at  all  ranges  up  to 
1000  meters.  Evaluate  ordinate  in 
terms  of  a  single  sight  setting  for  a 
spread  of  ranges  (battle  sights), 
ricochet  effectiveness,  hit  potential 
on  targets  in  depth  and  engagement  of 
slow-flying  aerial  targets. 

(6)  Kit  Potential ;  Determine 
relative  accuracy  and  effectiveness  of 
each  weapon  against  the  following  types 
of  target  situations; 

(a)  Quick  fire  at  the 
shorter  ranges  (25-150)  using  both 
pointed  and  aimed  fire  techniques,  .  , 
time  to  fire  first  round  and  second 
round  on  same  target  and  time  to 
engage  a  second  target. 

(b)  Day  and  night  assault. 


(c)  Day  and  night  defense; 
targets  in  tactical  disposition  (concealed 
and  in  emplacements)  at  all  ranges  out  to 
1000  meters;  effects  against  targets  behind 
brush. 


(d)  Effectiveness  of  area  or 
suppressive  fire  at  the  longer  ranges  600- 
1000  meters;  and  engagement  of  stationary 
and  moving  targets  both  ground  and  air  (low, 
slow-flying  aircraft),  out  to  ranges  of  1000 
meters.  Determine  effectiveness  in  terms  of 
hits  per  rounds  fired,  pounds  of  ammunition/ 
weapon,  trigger  pulls,  unit  of  time,  modes 
of  fire,  rates  of  fire. 

(e)  Types  ammunition  used. 


Sub -Test  No 
R  -  12 
C  -  12 
A  -  12 


R  -  8 
C  -  8 
A  -  8 

R  -  7 
C  -  7 
A  -  7 


R  -  7 
C  -  7 
A  -  7 


R  -  7 
C  -  7 

A  -  6’  and  7 


4 


I 


4 

i-' 
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Characteristics  and  Standards 

(f)  Evaluate  the  effects 
of  "feed  back'  fire  adjusttnent  informa¬ 
tion  from  bullet  strike  in  the  target 
area .  Evaluate  the  functions  and  time 
required  to  switch  from  the  engagement 
of  a  target  with  point-ammunition  to 
engagement  with  area  ammunition. 

c.  Performance  (Employment  of 
Area-Fire) . 

(1)  Modes  of  Fire;  Determine 
semiautomatic,  multishot  grenade  launch¬ 
ing  capability. 

(2)  Rates  of  Fire:  Determine 

maximum  rates  of  aimed  fire  against  a 
single  target  and  multiple  targets  at 
all  usable  ranges.  Determine  maximum 
rate  and  duration  of  fire  without  damage 
to  the  weapon,  degrading  its  performance 
or  safety  of  the  firer. 

d.  Effectiveness  (Employment  of 
Area-Fire) . 

(1)  Accuracy;  Determine, 
with  aimed  fire  from  all  appropriate 
positions,  accuracy  of  all  types  of 
rounds/ grenades  against  horizontal 
ground  targets  at  representative 
ranges  out  to  600  meters  and  vertical 
targets  out  to  300  meters.  Determine 
effects  of  weather  and  temperature  on 
accuracy. 


Determined  by; 


Sub-Test  No 
R  -  7 
C  -  7 
A  -  7 


(2)  Lethality;  Determine, 
for  antipersonnel  type  muni t ions/ grenades , 
the  fragmentation  pattern  and  lethal  area 
in  terms  of  30  seconds  assault  and  30 
seconds  defense  partial  and  1007o  in¬ 
capacitation  criteria  against  exposed 

personnel  and  exposed  personnel  protected  \ 

by  body  armor  and  helmets  with  liners. 

Determine  the  degradation  in  fragmentation 
pattern  and  lethal  area  caused  by  impacting 
in  snow,  mud,  water  and  foliage. 
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(3)  Penetration;  Determine, 
for  antimateriel  type  munitions/ grenades , 
the  penetration  capability,  to  include 
spalling  effects,  against  armored,  lightly 
armored  and  unarmored  vehicles  and  normal 
battlefield  material  such  as  logs,  sand¬ 
bags,  brick  and  concrete. 

(4)  Tracer  Capability;  (N/A). 

(5)  Trajectory;  Determine 
maximum  ordinate  for  all  types  munitions/ 
grenades  at  all  ranges  out  to  maximum 
range . 

(6)  Hit  Potential;  Determine 
at  representative  ranges  out  to  the 
maximum  range  of  the  weapon/ ammunition 
the  relative  accuracy  and  effectiveness 
of  each  type  munitions/ grenades  against 
the  following  types  of  targets;  targets 
representing  grouped  personnel;  tactically 
deployed  rifle  squad;  crew-served  weapons 
in  the  open  and  emplaced  in  hasty  field 
fortijficetlans ;  windows  and  vehicles  both 
stationary  and  moving.  Evaluate  the 
relative  ability  to  place  a  high  volume 

of  fire  on  a  target  and  to  engage  two  or 
more  targets  in  rapid  succession,  to 
include  situations  where  both  point  and 
area  type  fire  will  be  used  to  engage  a 
series  of  targets  against  time.  Determine 
effectiveness  in  terms  of  hits  per  rounds 
fired,  pounds  (weapon/ammunition) ,  unit  of 
time,  mode  of  fire  and  rate  of  fire. 

(7)  Other:  Determine  capability 
to  launch  signalling  smoke  and  illuminating 
munitions . 

"5.  (C)  DURABILITY  AND  RELIABILITY 

CHARA CTER 1ST ICS  -  Determine  the  following: 

a.  Resistance  to  deleterious  effects 
of  fungus,  sand,  salt  water,  rust  and 
corrosion  during  use  and  storage. 
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b.  Functioning  under  all  adverse 
conditions,  to  include  rain,  snow,  salt 
water,  dust  and  mud  after  submersion, 
and  at  temperature  extremes  as  stated 
in  AR  705-15,  'Operation  of  Materiel 
Under  Extreme  Conditions  of  Environment. ' 

c.  Barr  '  life  without  accuracy 
degradation  of  more  than  ten  percent. 

d.  Malfunctions  (to  include 
failures  to  feed  or  fire)  in  terms 
of  number  of  rounds  fired  and 
categorized  as;  clearable  by 
immediate  action;  requiring  parts 
replacement  or  correction  by  echelons 
higher  than  the  individual  using  the 
weapon. 


e.  Ruggedness :  Capability  to 
withstand  normal  usage  encountered 
in  training  and  combat  and  of  functioning 
for  longi  periods  without  cleaning  or 
lubrication. 

"6.  (C)  OPERATIONAL  SUITABILITY 

(Evaluate) , 

a.  Flrer  exposure  as  a  result  of 
weapon  configuration  when  firing  point 
and  area  type  munitions  from  prone  or 
foxhole  positions. 

b.  Signature  effects  (smoke,  flash, 
blast,  reflections,  etc.),  of  the  weapon 
(point  and  area)  when  firing  all  types  of 
ammunition  under  day/night,  hot/ cold  and 
wet/dry  conditions . 

c.  Safety  restriction  imposed  on 
the  employment  of  the  weapon  by  such 
features  as  noise,  blast,  discarding 
sabots ,  safe  arming  distance  and  lethal 
radius . of  bursting  grenades. 


Sub -Test  No 
R  -  16 
C  -  16 
A  -  16 


Sub-Test  No 
R  -  16 
C  -  16 
A  -  16 


Sub -Test  No 
R  -  11 
C  -  11 
A  -  11 

Sub-Test  No 
R  -  11 
C  -  11 
A  -  11 


Sub-Test  No 
R  -  18 
C  -  18 
A  -  18 
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d.  Versatility  of  weapon  design; 

In  terms  of  modes  of  fire,  commonality 
of  parts  with  other  platoon  weapons 
and  use  of  point  and  area  fire. 

e.  'Soldier  Proof*'  features  such 
as  tamper-proof  controls «  reversed 
assembly,  firing  without  cleaning  or 
lubricating,  use  of  improper  cleaning 
materials  (gas,  diesel  fuel,  etc.)  and 
ruggedness  (driving  tent  pegs,  breaking 
window  sashes,  etc.). 

"7.  (C)  MAINTENANCE  CHARA.CTERISTICS . 

Evaluate  the  following: 

a.  Ease  of  assembly  and  disassembly 
and  tools  required. 


b.  Ease  of  maintenance  under  combat 
conditions  to  include  cleaning  andMnainte- 
nance  tools/ equipment  to  be  provided  as 
Basic  Issue  Items. 


c.  Design  which  precludes  reversed 
assembly  to  the  detriment  of  its  functioning 
(to  include  barrel  change  if  appropriate). 

"8.  (C)  SPECIAL  CHARACTERISTICS  TO  BE 

DETERMINED  DURING  ET/ST  AS  AN  ASSIST  TO 
LATER  SUB  TESTS. 


a.  Best  firing  positions  and  techniques 
of  fire. 


b.  Assembly/ disassembly  and 
maintenance  techniques. 


Sub-Test  No 
R  -  17 
C  -  17 
A  -  17 

Sub-Test  No 
R  -  15 
C  -  15 
A  -  15 


Sub -Test  No 
R  -  15 
C  -  15 
A  >  15 

Sub -Test  No 
R  -  15 
C  -  15 
A  -  15 

Sub -Test  No 
R  -  15 
C  -  15 
A  -  15 


Sub -Test  No 
R  -  2 
C  -  2 
A  -  2 

Sub -Test  No  ' 
R  -  15 
C  -  15 
A  -  15 


c .  Safety  restrictions  or  precautions. 


Sub -Test  No 
R  -  18 

C  -  18 

A  -  18  ' 
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d. 

Sight  settings  or  adjustments 

Sub-Test  No 

to  achieve  best  accuracy  results. 

R  -  4 

C  -  4 

A  -  4 

e . 

Most  effective  number  of  rounds 

Sub- Test  No 

in  firer 

controlled  burst. 

R  -  3 

C  -  3 

A  -  3 

"9.  (C)  TRAINING  AIDS:  Determine 

availability  and  suitability  of  training 

Sub- Test  No 
R  -  2,  14 

aids  such  as  blank  ammunition  and  blank 

C  -  2, 

14 

firing  a 

ttachments/ devices,  weapon 

A  -  2, 

14 

instructional  manuals  and  compatibility 
with  current  standard  marksmanship  train¬ 
ing  aids." 


/ 
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Characteristics  and  Standards 


Determined  by; 


"1.  (C)  GENERAL ;  These  characteristics 

and  standards  will  be  used  to  evaluate 
all  candidate  machine  guns.  Separate 
characteristics  and  standards  for  machine 
guns  in  the  ground,  aircraft  mounted  and 
combat  vehicle  mounted  roles  have  been 
developed  to  facilitate  testing  at  separate 
locations.  However,  each  candidate  machine 
gun  will  be  evaluated  to  determine  its 
capability  to  perform  in  all  roles. 
Additionally,  the  ground  machine  gum; 
should  be  evaluated  to  determine  their 
capability  to  perform  in  the  squad  auto¬ 
matic  rifle  role. 


"2.  (C)  VERSATILITY;  Candidate  weapons 

will  be  evaluated  to  determine  capability 
to  be  used  as  a  hand-carried  weapon  fired 
from  supported  and  unsupported  positions, 
ground  mounted  on  a  sustained  fire  mount, 
and  as  a  fixed  or  semi -fixed  machine  gun 
mounted  on  selected  combat  wheeled  vehicles. 
tracked  vehicles,  tanks  and  aircraft. 
Determine  maximum  commonality  of  parts, 
ammunition  and  ammunition  packaging  with 
other  weapons  of  the  snail  arms  weapons 
family. 


Sub-Tests  No  9  and  17 


******** 

"1.  (C)  PHYSICAL  CHARACTERISTICS 

(Evaluate  the  following) ; 

a.  Configuration  and  Design; 


(1)  Simplicity  in  Design  and 
Construction;  Maximum  permitted  by 
other  required  characteristics. 


Sub-Test  No  1 


(2)  Weight ;  Minimum  perAnitted 
by  other  required  characteristics 
(weapon  and  mcunt) . 


Sub-Test  No  1 
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(3)  Length:  Minimum  permitted 
by  other  required  characteristics. 

(4)  Safety(s):  Easily  Identi¬ 
fiable,  conveniently  located,  positive 
manual  safety  that  can  be  identified  by 
touch  and  is  inaudible  when  operated. 
Determine  if  integral  safety  features 
incorporated  into  the  design  of  the 
veapon  will  preclude  inadvertent  firing 
and  malfunctioning  of  the  weapon. 

(5)  Sight ;  Simple,  durable  and 
integral  sight  having  positive  settings 
and  appropriate  vlstal  scale  for  deter¬ 
mining  zero  and  not  requiring  special 
tools  for  adjustment.  Determine  the 
accuracy  of  the  sights  when  set  on 
indexed  range  for  ranges  out  to  1500 
meters.  Determine  the  inherent  cap¬ 
ability  to  aligfa  on  the  target  during 
all  conditions  of  limited  visibility 

(to  include  artificial  illumination) 
provided  the  target  can  be  detected 
with  the  unaided  eye.  Evaluate  per¬ 
formance  of  the  weapon  with  night 
sighting  devices  such  as  Individual 
Night  Vision  Weaponslght;  Infrared. 

TIARA  and  Collimated  Sight. 

(6)  Ammunition  Capacity; 
Capacity,  size,  shape  and  functioning 
of • ammunition  containers  when  firing 
from  bipod,  sustained  fire  mount  and 
from  hip-shoulder  firing  positions. 
Evaluate  ease  of  loading,  feeding, 
unloading,  and  joining  additional 
ammunition  belts.  Evaluate  means 
provided  for  recharging  magazines 

if  appropriate. 

(7)  Bipod;  Determine  if 
bipod  is  lightweight,  durable,  attachable 
and  detachable  and  is  attached  to  that 
part  of  the  weapon  that  least  compromises 
accuracy  and  most  improves  stability. 


Sub-Test  No  1 


Sub-Test  No  18 


Sub -Test  No  4 


Sub-Test  No  6 


Sub-Test  No  1 
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(8)  Barrel  Change;  Provision 
for  quick  and  efficient  barrel  change 
with  fixed  headspace  and  without  loss 
of  accuracy. 

(9)  Shoulder  Stock;  Configura¬ 
tion.  lightweight  and  ruggedness. 

(10)  Sustained  Fire  Mount; 
Sustained  fire  mount  for  provision  of 
maximum  free  horizontal  and  vertical 
movement,  controlled  horizontal  and 
vertical  movement  and  the  traversing 
and  elevating  mechanism  for  minimum 
free  play. 

b.  Human  Engineering  Characteristics. 

(1)  Size  and  Shape:  Deter¬ 
mine  capability  of  being  fired  from 
the  bipod  (from  the  left  or  right 
shoulder)  and  sustained  fire  mount  by 
all  personnel  meeting  physical  require¬ 
ments  of  Department  of  the  Army.  Deter¬ 
mine  capability  to  fire  while  wearing 
complete  arctic  clothing  and  CB  protec¬ 
tive  mask  and  clothing. 

(2)  Safetys,  Controls.  Sights; 
Minimum  number  and  designed  so  that  they 
are  easily  located  and  identified  by 
touch  and  operated  with  a  minimum  of 
motion  by  the  firer  (in  all  firing 
positions)  to  include  under  extremes 

of  weather  and  wearing  complete  arctic 
clothing  and  CB  protective  clothing. 

(3)  Recoil ;  Minimum  to  per¬ 
mit  shoulder,  underarm  or  hip  firing 
without  undue  discomfort  to  the  firer. 
Evaluate  use  of  recoil  padding  or  other 
recoil  absorbing  mechanisms. 


Determined  by; 
Sub-Test  No  4. 


Sub-Test  No  1 


Sub -Test  No  9 


Sub-Test  No  19 


Sub-Test  No  19 


Sub-Test  No  19 
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(4)  Blast  and  Noise;  Deter-  Sub-Test  No  19 

mine  undue  discomfort  to  the  firer/crew. 
effects  on  accuracy  and  evaluate  against 
maximum  level  precluding  injury. 

(5)  Ejection  Pattern; 

Determine  Interference  with  adjacent 
flrers  on  the  £irer*s  ability  to  aim 
and  fire  accurately  from  any  position. 

Evaluate  the  effects  of  gasses  or  other 
matter  being  expelled  from  the  chamber 
during  firing. 

(6)  Portability/Aerial  De¬ 
livery;  Determine  relative  ease  to 
carry  and  fire  to  include  a  minimum 
of  projections  which  could  entangle 
in  battlefield  obstacles.  Determine 
capability  of  weapon  and  mount  being 
jumped  by  one  man  and  complete  system 
being  aerial  delivered.  Determine 
suitability  of  weapon  and  ammuni¬ 
tion  containers  being  carried  while 
debarking  from  amphibious  shipping 
via  cargo  nets,  getting  in  and  out 
of  aircraft,  vehicles  and  APC's. 

Evaluate  suitability  of  accepting 
a  carrying  sling. 

(7)  Pointinii!  Characteristics; 

Configuration,  sight  design  and  balance 
of  the  weapon  as  they  affect  pointing 
characteristics. 

(8)  Heat;  Determine  effects 
on  firer,  weapon's  performanceand 
safety  caused  by  rapid  or  sustained 
fire  and  exposure  to  the  sun. 

"2.  (C)  PERFORMANCE  AND  EFFECTIVENESS. 

(Weapon  and  Ammunition  Combination) 

a.  Performance 

Rate  of  Fire;  Evaluate  Sub-Test  No  3 

cyclic  rate  of  fire  in  terms  of 


Sub-Test  No  19 


Sub-Test  No  13 


Sub -Test  No  19 


Sub-Test  No  19 
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effectiveness  and  ability  of  flrer 
to  control  the  number  of  rounds  in 
the  burst  to  commensurate  with  the 
target  covecage  and  conservation  of 
ammunition.  Determine  maximum  rate 
and  duration  of  fire  without  damage 
to  the  weapon,  degrading  its  per¬ 
formance,  or  safety  hazard  to  the 
firer.  Evaluate  suitability  of 
incorporating  a  mechanical  burst 
control  mechanism. 

b.  Effectiveness 

(1)  Accuracy ;  Determine, 
with  each  type  ammunition  available: 

(b)  Automatic  from 

bipod  and  tripod  -  In  six  to  nine  round 
bursts,  the  percent  of  rounds  striking 
within  an  area  3'  x  10*  on  a  vertical 
intercept  and  the  round  to  round 
projectile  dispersion  at  representative 
ranges  to  1500  meters. 

(c)  Automatic  from 
standing  positions  (shoulder,  under¬ 
arm  and  hip)  -  Percent  of  rounds 
striking  within  an  area  30"  x  40"  on 

a  vertical  intercept  at  representative 
ranges  out  to  150  meters. 

(d)  Brush  penetration  - 
Effects  on  brush  penetration. 

(e)  Adverse  conditions  - 
Effects  of  weather  (rain,  snow,  wind) 
and  temperature. 

(2)  Lethality:  Determine, 
for  each  type  projectile,  the  lethal¬ 
ity  against  personnel  protected  by 
standard  body  armor  and  steel  helmet 
with  liner,  and  unprotected  personnel 
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at  representative  ranges  out  to 
1500  meters  in  terms  of  30  seconds 
assault  and  30  seconds  defense  partial 
and  100%  incapacitation  criteria  as 
defined  in  CRDL  Report  3204.  Determine 
lethality  of  ricochet  projectiles  at 
the  same  ranges  and  effects  of  climatic 
conditions  to  include  temperature 
extremes. 


(3)  Penetration;  Determine, 
for  each  type  projectile,  the  pene¬ 
tration  capability  at  representative 
ranges  out  to  1500  meters  against 
standard  body  armor,  steel  helmet 
with  liner,  rolled  homogeneous 

steel  and  aluminum  armor  and  battle¬ 
field  materials  such  as  snow,  ice, 

logs,  concrete,  bricks,  brush,  and  \ 

sandbags  to  include  lethality  after 
penetration.  Determine  relative 
effectiveness  of  each  type  projec¬ 
tile  against  hard  targets  such  as 
unarmored  vehicles,  low,  slow-flying 
aircraft,  concrete,  logs  and  sand¬ 
bags.  Determine  cumulative  penetra¬ 
tion  effects  (erosion)  of  concrete, 
logs,  and  sandbags  against  time. 

(4)  Tracer  Capability;  Sub-Test  No  6 

Determine  ballistic  match  with  other 

type  projectiles;  initiation  and 
termination  of  trace,  visibility 
under  all  light  conditions;  com¬ 
patibility  with  night  sighting  de¬ 
vices;  relative  effectiveness  as  a 
means  of  target  ranging  and  engage¬ 
ment  of  moving  ground  and  aerial 
targets  at  all  ranges  out  to  1500 
meters;  night  tracer  muzzle  obscura¬ 
tion  effects  on  firer  and  adjacent 
firers;  and  the  number  of  tracer 
rounds  required  per  firer  controlled 
burst  to  produce  most  effective  re¬ 
sults.  Determine  the  relative  hit 
probability  with  and  without  tracer 
(both  day  and  night) . 
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(5)  Trajectory ;  Determine  the 
maximum  ordinate  at  all  ranges  out  to 
1500  meters.  Evaluate  ordinate  in 
terms  of  a  single  sight  setting  for  a 
spread  of  ranges  (battle  sight),  rico¬ 
chet  effectiveness,  hit  potential  on 
targets  in  depth  and  engagement  of  low, 
slow-flying  aerial  targets. 


(6)  Hit  Potential;  Determine 
relative  effectiveness  and  accuracy  of 
the  machine  gun  against  the  following 
types  of  target  situations;  Quick  fire 
type  targets  at  the  shorter  ranges  (25- 
150  meters)  using  both  pointed  and  hip 
fire  techniques;  day  and  night  assault; 
day  and  night  defense  and  targets  in 
tactical  disposition  (concealed  and  in 
emplacements)  at  ranges  out  to  1500 
meters.  Determine  effectiveness  a^a,ins^ 
targets  behind  brush;  area  suppressive 
fires  at  the  longer  ranges;  and  the 
engagement  of  moving;  ground  and  low, 
slow-flying  aerial  facets  at  ranges 
out  to  1500  meters.  Evaluate  the 
effects  of  *feed  back*  fire  adjust¬ 
ment  information  from  bullet  strike  in 
the  target  area.  Determine  effective¬ 
ness  with  each  type  of  ammunition 
(ball,  tracer.  AP.  and  duplex)  and 
mljws..  of  ammunition  in  terms  of  hits 
per,  rounds.  _f  ired_,  pounds,  .of  ammunition/ 
weapon  and. unit  of  time. 


"4,  (C)  DURABILITY  AND  RELIABILITY 

CHARACTERISTICS ;  Determine  the 
following: 


a.  Resistance  to  Deleterious 
Effects  of  fungus,  sand,  salt  water, 
rust  and  corrosion  during  use  and 
storage. 

b.  Functioning  Under  All  Adverse 
Conditions ,  to  include  rain,  snow,  salt 
water,  dust  and  mud  after  submersion, 
and  at  temperature  extremes  as  stated  in 
AR  705-15,  'Operation  of  Materiel  Under 
Extreme  Conditions  of  Environment. ' 

CONHDENTIAL 


Determined  by: 


Sub- Tests  No  6,  7, 
8,  and  10 
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c.  Barrel  Life  without  accuracy 
degradation  of  more  than  10  percent. 

d.  Malfunctions  (to  include 
failure  to  feed  or  fire)  in  terms 

of  number  of  rounds  fired  and  categor¬ 
ized  as-;  clearable  by  immediate 
action-,  requiring  parts  replacement 
or  correction  by  echelons  higher 
than  the  individual  using  the  weapon. 

e.  Ruggedness ;  Capability  to 
withstand  normal  usage  encountered 
in  training  and  combat  and  of  func¬ 
tioning  for  long  periods  without 
cleaning  or  lubrication. 

"5 .  (G)  OPERATIONAL  SUITABILITY 

'[Evaluate) . 

a.  Firer  Exposure  as  a  result 
of  weapon  configuration  when  firing 
from  bipod  and  tripod  from  prone 

or  gun  emplacement  positions. 

b.  Signature  Effects  (smoke, 
flash,  blast,  reflection,  etc.)  of 
the  weapon  when  firing  all  types  of 
ammunition  under  day/night,  hot/ cold 
and  wet/ dry  conditions. 

c.  Safety  Restrictions  imposed 
on  the  employment  of  the  weapon  by 
such  features  as  blast,  noise,  flash, 
ammunition  residue  and  overhead  fire. 

d.  Versatility  of  Weapon  Desigh; 
In  terms  of  use  with  bipod,  tripod. 
vehicle  and  aircraft  mounts,  and 
commonality  of  parts  with  other  pla¬ 
toon  weapons, 

e.  .  'Soldier  Proof  features  such 
as  tamper-proof  controls,  reversed 
assembly,  firing  without  cleaning  or 
lubrication,  use  of  improper  cleaning 
materials  (gas,  diesel  fuel,  etc.)  and 
ruggftduess . 


Sub-Test  No  16 


Sub-Test  No  16 


Sub -Test  No  11 


Sub -Test  No  11 


Sub-Test  No  18 


Sub-Test  No  17 


Sub-Test  No  15 
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"6 .  (C)  MAINTENANCE  CHAKACTERISTICS. 
Evaluate  the  following: 

a 

a.  Ease  of  Assembly  and  dis¬ 
assembly  and  tools  required. 

b.  Ease  of  Maintenance  under 
combat  conditions. 

c.  Design  which  precludes  re¬ 
versed  assembly  to  the  detriment  of 
its  functioning. 

"7.  (C)  SPECIAL  CHARACTERISTICS  TO 
BE  DETERMINED  DURING  ET/ST  AS  AN 
ASSIST  TO  LATER  SUB  TESTS; 


a .  Best  firing  positions, 
techniques  of  fire  and  size  of  crew. 

b.  Assembly/disassembly  and 
maintenance  techniques. 

c .  Sdfety  restrictions  or  pre¬ 
cautions  . 


d.  Sight  settings  or  adjustment 
to  achieve  best  accuracy  results, 

e.  Performance  as  aircraft  door 
mounted  weapon. 

f .  Most  effective  number  of 
rounds  in  firer  controlled  burst. 

g.  Determine  suitability  of 
mounting  the  weapons  on  selected 
wheel  and  tracked  vehicles  to  include 
APC '  s . 

"8.  (C)  TRAINING  AIDS ;  Determine 

availability  and  suitability  of 
training  aids  such  as  blank  ammunition 
and  blank  firing  attachments/ devices . 
weapon  Instructional  manuals  and 
compatibility  with  current  standard 

j,i<(  liillM  1"^  .  — "  — 

marksmansRTp  Crafning  aids . " 


Determined  by; 

Sub-Test  No  15 

Sub-Test  No  15 

Sub-Test  No  15 


Sub-Test  No  2 

Sub-Test  No  15 

Sub-Test  No  18 

Sub-Test  No  4 

Sub -Test  No  3 

Sub -Test  No  9 

Sub-Tests  No  2  ahd  6 
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APPENDIX  IV  -  DEFICIENCIES  AND  SHORTCOMINGS 


1,.  DEFICIENCIES 


WEAPON 

DEFICIENCY 

SUGGESTED  CORRECTIVE  ACTION 

REMARKS 

S-R 

Lack  of  a  multi round 
charging  device,  which 
was  not  furnished  with 
weapon  (S/T  5), 

Develop  multiround  charging 
device. 

Multi,  round 
charging  de¬ 
vice  was  not 
provided  with 
magazine  or 
ammunition. 

The  reversibility  of  the 
tang  on  the  carrier 
cap  assembly  (S/T  15) . 

Stamp  side  of  bolt  carrier 
with  an  R  and  arrow  on  one 
side  and  MG  and  arrow  on 
other  side  to  indicate 
direction  of  cap  for  each 
configuration. 

Firers  assembl¬ 
ed  rifle  with 
the  tang  on  the 
carrier  cap  as¬ 
sembly  reversed.; 

The  reversibility  of 

the  hammer  spring  (S/T  15) . 

Unknown . 

Firers  assembl¬ 
ed  rifle  with 
the  hammer 
spring  revers= 
ed. 

Excessive  number  of  ci^adk- 
ed  or  broken  bolts 
(r'T  16). 

Use  harder  steel. 

Six  bolts 
failed. 

Separation  of  the  bolt 
carrier  and  piston  as¬ 
sembly  (S/T  16). 

Use  a  more  reliable 
solder. 

Three  pistons 
separated  from 
the  bolt 
carrier. 

Safety  restrictions  limit 
the  use  of  the  rifle  by 
the  Infantry  (S/T  18). 

V 

Unknown, 

f’ 

1 

iSafety  restric¬ 
tions  limited 
the  number  of 
rounds  fired 
in  a  rifle  be¬ 
fore  cooling. 

XM16E1 

Lack  of  a  multiround 
charging  devlcA,  which  was 
not  furnished  with  weapon. 
(S/T  3). 

Develop  a  multiround  charg¬ 
ing  device. 

Multiround 
charging  device 
was  not  provided 
with  magazine 
or  ammunition. 

Group  4  (downgraded  at  3  year  intervals 
Declassified  After  12  Years 
DODOir  5200.10} 
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WEAPON 

DEFICIENCY 

SUGGESTED  CORRECTIVE  ACTION 

REMARKS 

XM16E1 

Bolt  carrier  key  became 

Improve  quality  control. 

Four  bolt 

loose  and  required  re^ 

carrier  ktys 

torqueing  (S/1  16). 

loosened  from 
the  bolt  car-' 
rier. 

Excessive  number  of 

Use  harder  steel. 

Four  bolts 

cracked  or  broken  bolts 
(S/T  16). 

failed. 

Excessive  number  of  brok- 

Use  harder  steel. 

Twenty -four 

en  firing  pin  retaining 

firing  pin  re" 

pins  (S/T  16). 

taining  pins 
failed. 

H-R 

Lack  of  multiround  charge 

Develop  multiround  charg- 

Multi round 

■ 

ing  device,  which  was  not 

ing  device. 

charging  dp" 

furnished  with  weapon  (S/T 

vice  was  not 

5). 

provided 
with  magaiiine 
or  ammuuiLion. 

Excessive  number  of  inci"* 

Closer  tolerance  for  the 

Firers  noted  the 

dents  of  binding  of  che 

operating  rod  pin. 

operating  rod 

operating  rod  pin  on  the 

binding  in  the 

operating  tube  (S/T  16). 

operating  tube. 
Examinat ion 
showed  pro’ 
trusion  by 
the  operating 
rod  pin. 

Safety  restrictions  limit 

Unknovin. 

Safety  '.re- 

•>  . 

the  use  of  the  rifle  by 

Btrictions 

the  infantry  (S/T  18) . 

limited  the 
number  of 
rounds  fired 
in  a  rifle 
before  cool¬ 
ing. 

1  : 

A-R 

Lack  of  a  multiround  charg 

“  Develop  multiround  charg- 

Multiround 

ing  device,  which  was 

ing  device. 

charging  dt- 

not  furnished  with  weapon 

vice  was  not 

(S/T  5). 

provided  with 
magazine  or 
ammunition. 

1 

1 

I 

1 
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REMAaks 


CONBDENTML 


WEAPON  DEFICIENCY 


SUGGESTED  CORRECIIVE  ACTION 


A-R 


Broken  guide  rod  weld 
assemblies  (S/T  16). 


Cracked  lower  receivers 
in  the  magazine  housing 
and  in  the  weld  on  the 
butt  plate  (S/T  16). 

Bolt  carriers  burred, 
preventing  removal  of 
the  firing  pin  (S/T  16). 


Cracked  upper  receiver 
pivot  (S/T  16). 


Make  a  more  durable  weld. 


Increase  the  strength  of 
the  welds. 


Make^olt  carriers  of 
a  harder  steel. 


Increase  strength  of 
pivot. 


Five  guide 
rod  weld 
assemblies 
failed.  The 
assembly  was 
modified; 
however,  one 
guide  rod 
weld  assem-" 
bly  failed 
thereafter. 

Eight  lower 

receivers 

failed. 


One  bolt 
carrier  was 
burred,  pre“ 
venting  remov¬ 
al  of  the  fir¬ 
ing  pin. 

One  'Upper  re¬ 
ceiver  pivot 
failed. 


Cracked  barrel  exten-  Increase  thickness  of 

Sion. (S/T  16).  barrel  extension. 


One  barrel  ex¬ 
tension  crack-' 
ed. 


S-C 


Safety  restrictions 
limit  Che  use  of  the 
rifle  by  the  infantry 
(S/T  18). 


Lack  of  a  mulcircund 
charging  device,  which 
was  not  furnished  with 
weapon  (S/T  5), 


Unknown,  Safety  restric¬ 

tions  limited 
the  number  of 
rounds  fired 
on  a  rifle  be¬ 
fore  cooling. 

Develop  multiround  charging  Multiround 
device,  charging 

device  was 
not  provided 
with  magazine 
or  ammunition. 
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WEAPON 


DEFICIENCY 


REMARKS 


CONROENHAt 


s-c 


SUGGESTED  CORRECTIVE  ACTION 


The  reversibility  of  the 
tang  on  the  carrier  cap 
assembly  (S/T  15). 


Stamp  side  of  bolt  carrier 
with  an  R  and  arrow  on  one 
side  and  MG  and  arrow  on  the 
other  side  to  indicate  direc¬ 
tion  of  cap  for  each  con¬ 
figuration. 


Firers  as° 
sembied  rifle 
with  the  tang 
on  the  carrier 
cap  assembly 
reversed. 


The  reversibility  of  Unknown, 

the  hammer  spring  (S/T  15). 


Firers  as¬ 
sembled  rifle 
with  the  ham¬ 
mer  spring  re¬ 
versed. 


Cracked  or  broken  bolts.  Use  harder  steel, 
(S/T  16). 


Two  bolts 
failed. 


Separation  of  the  bolt  Use  s  more  reliable  solder, 

carrier  and  piston  as“ 
sembly  (S/T  16). 


One  piston 
separat  ed 
from  bolt 
carrier. 


Safety  restrictions  limit  Unknown, 
the  use  of  the  rifle  by 
the  infantry  (S/T  18) .  / 


C-SMG  Lack  of  multiround  charg-  Develop  multiround  charging 
ing  device,  which  was  not  device, 
furnished  with  weapon 
(S/T  1), 


Excessive  muzzle  flash 
with  ball  and  tracer  am¬ 
munition  (S/T  6,  S/T  11). 


Design  a  flash  suppressor 
and  use  ammunition  with  CR 
propellant . 


Excessive  noise  (S/T 

11). 


Design  a  noise  suppressor 
and  use  ammunition  with  CR 
propellant . 


Safety  restric¬ 
tions  iiimited 
the  number  of  ■.*  .. 
rounds  fic'-'d 
before  cool- 
ing. 

Multiround 
charging  de¬ 
vice  was  not 
provided  with  ■ 
magazine  or 
amm'inif.icn . 

Muzzle  flash 
blinded  firt'.r.c 
at  night  and 
could  be  seen 
readily  in 
daylight. 

Fire:rs  noted 

excessive 

noise. 


CONRDENTiAL 


IV- 4 


REMARKS 


CONRDENfTlAL 


WEAPON  DEFICIENCY  SUGGESTED  CORRECTIVE  ACTION 

C-SMG  Cracked  or  broken  bolts  Use  harder  steel, 

(S/T  16). 


Two  bolts 
failed. 


Safety  restrictions  limit  Unknown, 
the  use  of  the  rifle  by 
the  infantry  (S/T  18). 


C-AR  Lack  of  multiround  charg-  Develop  multiround  charg¬ 
ing  device,  which  was  not  ing  devices 
furnished  with  weapon 
(S/T  5). 


Safety  rC" 
strictions 
limited  the 
number  of 
rounds  fired 
before  cool“ 

Multiround 
charging  de¬ 
vice  was 
not  pro¬ 
vided  with 
magazine  or 
ammunition. 


Bcbken  aptioQ  sptingLguide  Unknown, 
assemblies . (S/T  16) . 


Safety  restrictions  Unknown, 

limit  the  use  of  the 
automatic  , rifle  by  the 
infantry.  (S/T  18). 


S-AR  Lack  of  a  multiround  Develop  multiround  charg- 

charging  device,  which  ing  device, 

wasrnot  furnished  with 
weapon  (S/T  5). 


Weapon  was  unreliable  in  Unknown 
functioning  after  ex¬ 
posure  to  sand,  mud,  and 
water  (S/T  1'3, -S/T  16). 


Seven  action 
spring  guide 
assemblies 
failed. 

Safety  restric¬ 
tions  limited 
the  number  of 
rounds  fired  in 
An  automatic 
rifle  before 
copling. 

Multiround 
charging  de¬ 
vice  was  not 
provided  with 
magazine  or 
ammunition. 

Occurred 
during  port¬ 
ability  exer¬ 
cise  .l;est 
firing. 


OONRDENTIAL 


IV- 5 


CONRDENTIAL 


WEAPON 

DEFICIENCY 

SUGGESTED  CORRECTIVE  ACTION 

REMARKS 

S-AR 

The  reversibility  of  the 
tang  on  the  carrier  cap 
assembly  (S/T  15). 

Stamp  side  of  bolt  carrier 
with  an  R  and  arrow  on  one 
side  and  MG  and  arrow  on 
other  side  to  indicate 
direction  of  cap  for  each 
configuration. 

Firers  as¬ 
sembled  rifle 
with  the  tang 
on  the  carrier 
cap  assembly 
reversed. 

Separation  of  the  bolt 
carrier  and  piston  as¬ 
sembly  (S/T  16), 

Use  a  more  reliable  solder. 

One  piston 
separated  trcmi. 
bolt  carrier.' 

Saf  uy  restrictions  limit 
the  use  of  the  automatic 
rifle  by  the  infantry 
(S/T  18). 

Unknown, 

Safety  restric¬ 
tions  limited 
the  number  of 
rounds  fired 
in  an  auto¬ 
matic  rifle 
before  cool¬ 
ing. 

Weapon  fires  inadvertent¬ 
ly  when  "hitting  the 
ground"  v/ith  the  butt  (S/T 
18)  . 

Redesign  the  safety  mechan¬ 
ism  to  lock  the  bolt  in 
the  forward  position  while 
on  safe. 

i 

Firers  noted 
inadvertent 
firing  when 
"hitting  the 
ground"  with  the 
butt. 

Code  S 
MG 

The  reversibility  of  the 
tang  on  the  carrier  cap 
assembly  (S/T  15). 

Stamp  side  of  bolt  carrier 
with  an  R  and  a  rrow  on  one 
side  and  MG  and  arrow  on 
other  side  to  indicate 
direction  of  cap  for  each 
configuration. 

Firers  assemtied 
weapon  with  the 
tang  on  the  car¬ 
rier  vap  aiSt.mb,i.v 
reversed. 

Excessive  number  of  brok-” 
en  or  cracked  bolts. (S/T 

Use  harder  steel. 

0 

Five  bolts  fail- 
ed. 

Separation  of  the  bolt 
carrier  and  piston  as^ 

sembly,(s/T  16). 

Use  a  more  reliable  solder. 

Two  pistons 
separated  f'rcm. 
carrier . 

Broken  barrel  bushing  gas 
rings  (3/T  16). 

Unknown . 

One  set  of  bar¬ 
rel  bushing  gas 
rings  failed. 

CONRDENTIAL 


IV»6 


CONRDEI^TIAL 


WEAPON 

DEFICIENCY 

SUGGESTED  CORRECTIVE  ACTION 

REMARKS 

Code  S 
MG 

Broken  carrier  cap 
rollers  (S/X  16). 

Make  carrier  cap  rollers  of 
harder  steel. 

One  carrier 
cap  roller 
failed. 

A  hole  was  blown  in 
barrel  forward  of  gas 
piston  (S/T  16). 

Increase  quality  control. 

Hole  was  ap¬ 
parently  drill" 
ed  too  far. 

Excessive  number  of 
failures  to  feed  (S/T 

16). 

Redesign  feed  cover. 

Average  rate 
of  1  in  249 
rounds  fired. 

Excessive  number  of 
failures  to  fire  (S/T 

16). 

Unknown. 

Average  rate 
of  1  in  233 
rounds  fired. 

Excessive  number  of 
failures  to  extract 
(S/T  16). 

Unknown. 

Average  rate 
of  1  in  916 
rounds  fired. 

Excessive  number  of 
failures  to  eject 
(S/T  16). 

Unknown. 

Average  rate 
of  1  in  726 
rounds  fired. 

Excessive  number  of 
bolt  underrides  (S/T 

16) 

Redesign  feed  cover. 

Average  rate 
ox  1  in  828 
rounds  fired. 

Explosion  occured  when 
bolt  was  not  fully  closed 
and  locked  In  barrel  ex¬ 
tension,  seriously  damag¬ 
ing  weapon  (S/T  16,  S/T 

18). 

Make  more  positive  barrel  lock 
pin,  and  increase  barrel 
size  to  give  fewer  cook¬ 
offs. 

Round  appar • 
ently  cooked 
off  while  bolt 
was  not  engag¬ 
ed  in  barrel 
extension. 

Tendency  of  the  feed  latch 
to  fly  apart  and  strike 
the  flrer  in  the  face 
when  the  feed  cover  is 
opened  (S/T  16,  S/T  18). 

Redesign  feed  cover  latch. 

Feed  cover  latch 
disassembled 
inadvertently 
when  feed  cover 
was  opened. 

CONHDENTIAL 


WEAPON 

Code.  S 
MG 


WEAPON 

M14 


CONFIDENTIM. 

DEFICIENCY  SUGGESTED  CORRECTIVE  ACTION 


Safety  restrictions  limit  Unknown, 
the  use  of  the  machine  gun 
by  the  Infantry  (S/T  18). 


Emission  of  gases  and  par-  Unknown, 
tides  from  the  feed  port 
during  firing  (S/T  18, 

S/T  19). 


REMARKS 


Safety  rescric- 
tionai  limited 
the  number  ol 
roundi- 

in  machine 

gun  ^  (...for-' 

cooling  or 
changing  bar¬ 
rel  o 

Gas  and  par- 
tic  were 

hazardous  to 
the.  assistant 
gunner » 


2.  SHORTCOMINGS 


SHORTCOMING 

Lack  of  a  50- round 
Rtlnimum  magazine 
capacity  (S/T  5) 


The  reversibility  of 
the  gas  piston  (S/T 
15). 


Excessive  number  of 
cracked  or  broken  bolt 
rollers  (S/T  16). 

Stripped  windage  knob 
pinion  assembly  (S/T 
16). 


Flash  suppressor  set 
screws  became  loose  and 
were  lost  (S/T  16). 


SUGGESTED  CORRECTIVE  ACTION 
Increase  magazine  capacity. 

Stamp  a  U  on  the  up  end 
and  a  D  on  the  down  end. 

Make  bolt  rollers  of  a 
harder  steel. 

Improve  quality  control. 

Replace  screws  with,  suit¬ 
able  drift  pin. 


REMARKS 


Magazine,  had 
a  capacit.v 
of  20  rounds 
point  fire 
ammunition, 

Flrfr  as* 
3enil>,le.d 
rifle  with 
gas  piston 
reversed. 

Seven  bo.l.* 

rollers 

failed. 


Two  windage 
knob  pinion. 
..assembl'.  cs 
fal'led. 


Fire -ft 
noted  loo  St: 
or  ,1,0 'it  iif 
screws . 


CONRDENTiAL 


iv~o 


CONFIDENTIAL 


WEAPON 

SHORTCOMING 

SUGGESTED  CORRECTIVE  ACTION 

REMARKS 

M14 

Forestock  Is  susceptible 
to  burning  In  sustained 
automatic  fire  (S/T  16, 

S/t' 19). 

Insulate  bedding  in  stock 
where  It  contacts  barrel 
and  receiver  group. 

Six  incidents 
of  burned  or 
cracked  stocks 
during  rate 
of  fire. test. 

Cracked  or  broken  Jaws' 
on  M2  bipod  (S/T  16). 

Redesign  mechanlsmlfor  at¬ 
taching  bipod  to  rifle. 

Four  incidents 
of  M2  bipot’ 
failure. 

lidlse)  level  of  safe¬ 
ty  (S/T  18). 

Cushion  the  safety. 

1 

Noise  noted 
when  testing 
safeties. 

Rapid  bulld-up  and  trans¬ 
fer  of  heat  In  sustained 
automatic  fire  causes  dif¬ 
ficulty  In  handling  the 
weapon  (S/T  19) . 

Unknown . 

Firers  noted 
difficulty 
in  handling 
the  weapon 
from  the 
rapid  build¬ 
up  of  heat  in 
sustained 
automatic 
fire. 

Recoil  causes  discomfort 
to  the  flrer  In  sustained 
firing  (S/T  19) , 

Provide  recoil  pad. 

Firers  noted 
discomfort  in 
sustained 
firing. 

S-R 

Sight  does  not  have  a 
visual  scale  for  determin¬ 
ing  zero  (S/T  4). 

Index  the  front  sight  post, 
or  redesign  sight  system. 

Firers  could 
not  record 
zero  on  rifle 
from  a  visual 
scale. 

Front  sight  requires  a 
tool  or  cartridge  for 
adjustment  (S/T  4). 

Redesign  front  sight,  or 
redesign  sight  system. 

Flrer  had  to 
adjust  front 
sight  with  a 
special  tool 
or  cartridge. 

Sight  Is  not  operable 
with  minimum  motion  (S/T 

4,  S/T  19). 

Redesign  sight  system. 

Firers  used 
too  much  mo¬ 
tion  and  took 
too  much  time 
for  elevation 
adjustment . 

CONFIDENTIAL 


IV-9 


tfEAEQM 

S-R 


I 


/ 

SHQRTCOMifc  SUGGESTED  CORRECTIVE  ACTION 

Lack  of  aj  50-round  mini-  Increase  magazine  capacity, 
mum  magazine  capacity 
(S/T  5). 


REMARKS 

Magazine 
had  a  capa¬ 
city  of  30 
rounds  of 
point  fire 
ammunlt  ion. 


Incomplete  maintenance 
package  (S/T  14,  S/T  15). 


Incomplete  POMM  (S/T  15). 


Include  equipment  recommended  Cleaning 
In  S/T  15*  rods  and 

bore  c lean¬ 
ing  brushes 
were  not 
part  of  the 
maintenance 
package. 


Minimum  require^ients ,  as 
stated  in  Army  Regulations 
should  be  followed. 


POMM  did 
not  contain 
minimum  re¬ 
quirements 
for  train¬ 
ing  test 
sold iers. 


Too  many  brushes  required 
for  cleaning  (S/T  15). 


Excessive  number  of 
cracked  or  broken  bolt 
stops  (S/T  16) . 


Reduce  the  number  of  brushes 
by  design  of  a  universal 
rush  or  consolidation  of 
rushes. 


Harden  the  metal  used  in 
bolt  stops. 


The  number 
of  brushes 
presently 
issued  is 
too  many 
for  the 
individual 
soldier  to 
be  expected 
to  handle. 

¥lve  bolt 
ttops  failed. 


Separation  of  take-down  Use  a  more  reliable  weld, 
pin  from  trigger  housing 
group  (S/T  16) . 


One  take¬ 
down  pin 
separated 
from  trigger 
housing 
group. 


Rapid  build-yp  and  trans-  Unknown . 
fer  of  heat  in  sustained 
automatic  fire  causes 
difficulty  in  handling 
the  weapon  (S/T  19). 


Flrers  noted 
difficulty  in 
handlirig  wea- 
por.  from 
the  rapid 
build- 'Up  oi 
heat  in  sus¬ 
tained  auto¬ 
matic  f  ire  . 


W'lO 


REMARKS 


WEAPON 

S-R 


XMI6E1 


CONHDENTIAL 

SHORTCOMING  SUGGESTED  CORRECTIVE  ACTION 

Inoperative  selector  switch  Redesign  linkage, 
causes  ani^Bpon  to  fire  only 
semlastdmatlcally  (S/T  10. 


Weapon  fires  with  the  safee  Redesign  safety  and  selector 
ty  and  selector  switch  be-  switch, 
tween  the  safe  and  semiauto¬ 
matic  positions  (S/T  18). 

Weapon  fires  Inadvertently  Redesign  safety  and  selector 

when  the  selector  switch  is  switch. 

moved  to  the  semiautomatic 

position  after  having  pulled 

the  trigger  with  the  selector 

switch  positioned  between 

the  safe  and  semiautomatic 

position^  (S/T  18). 

Sight  does  not  have  a  vis-  Index  the  front  sight  post,  or 
ual  scale  for  determining  redesign  sight  system, 
zero. (S/T  4). 


Front  sight  requires  a  Redesign  front  sight*  or 

tool  or  cartridge  for  adf as- '.redesign  sight  system, 
justm^nf  ,'(S/T  4). 


Sight  Is  not  operable  with  Redesign  sight  system. 

minimum  motion  (S/T  4*  S/T 

19). 


Lack  of  a  50-round  minimum  Increase  magazine  capacity, 
magazine  capacity  (S/T  5). 


One  selector 
switch  be¬ 
came  ih- 
operablfe.. 

Firers  noted 
weapon  fired 
as  described. 


Firers  noted 
weapon  fired 
as  described. 


Firers  could 
not  record  ; 
zero  on  rifle 
from  a  visual 
scale. 

Flrer  had  to 
adjust  front 
sight  with  a 
special  tool 
or  cartridge. 

Firers  used 
too  much 
motion  and 
took  too  much 
time  for  ele¬ 
vation  adjust¬ 
ment. 

Magazine  had 
a  capacity 
of  20  rounds 
of  point 
fire  am" 
munition. 


CONRDENTIAL 


IV-ll 


CONFIDENTIAL 


WEAPON 

SHORTCOMING 

SUGGESTED  CORRECTIVE  ACTION 

REMARKS 

XM16E1 

Lack  of  adjustability 
of  legs  on  bipod  (S/T 

14). 

Redesign  bipod  to  be  ad¬ 
justable  for  height. 

Noted  dur¬ 
ing  all 
firing 
from  prone, 
posit,  .ii.on. 

Incomplete  maintenance 
package  (S/T, 15). 

Include  equipment  recommended 
in  S/T  15. 

Bore  clean¬ 
ing  brush 
and  chamber 
cleaning 
brush  were 
not  part  of 
the  main¬ 
tenance  pack¬ 
age. 

Lack  of  a  chamber  clean¬ 
ing  brush  (S/T  15). 

Provide  chamber  cleaning 
brush. 

Firexfi  noted 
a  chamber 
cleaning 
brush  was 
needed  for 
mainLenarx<='. 
of  the 
weapon. 

Separation  and  deforma¬ 
tion  of  buffer  assembly 
roll  pins  (S/T  16). 

Make  a  more  durable  con¬ 
nection  of  the  roll  pins 
to  the  buffer  assembly. 

Five  action 
spring  guid: 
assemblleii 
iailed. 

Excessive  number  of  fail¬ 
ures  of  bolt  overriding 
the  base  of  round  while 
in  magazine  (S/T  16). 

Provide  more  reliable  magazine 
spring. 

Average  xat.e 
of  1  in  .509 
rounds  :f;i.red. 

Excessive  number  of 
failures  of  bolt  not  re¬ 
maining  to  rear  after 
last  round  of  magazine 
was  fired  (S/T  16). 

Unknown . 

Average  ratt 
of  In  180 

rounds  firtd. 

Excessive  number  of  fail¬ 
ures  to  eject  (S/T  16). 

Unknown . 

Av.'-'.'-ag‘  rate 
of  1  in  :;i81 
rounds  fired. 

Si.'*"' 

i 

CONRDENTIAL 


IV- 12 


WEAPON 


SHORTCOMING, 


REMARKS 


XM16E1 


H-R 


CONHDENTIAL 


SUGGESTED  CORRECTIVE  ACTION 


Inoperative  selector 
switch  causes  rifle  to 
fire  only  semiautomat- 
ically  (S/T  16). 

Redesign  linkage. 

One  selector 
switch  be¬ 
came  in¬ 
operative. 

Frozen! front  sight  post 
prevents  sight  ad^^st^-'' 
ments  (S/T  16). 

Use  better  quality  thread¬ 
ing  with  closer  tolerance ^ 
or  redesigp.'.iiil^ht  system. 

Front  sight 
post  was  not¬ 
ed  frozen 
on  preope ra¬ 
tional  in¬ 
spection. 

Weapon  fifes  with  the  safe¬ 
ty  and  selector  switch  be¬ 
tween  the  safe  and  semi¬ 
automatic  position  (S/T 

18). 

Redesign  safety  and  select¬ 
or  switch. 

Firers  noted 
weapon  fired 
as  described. 

Rapid  build-up  and  trans-  Unknown, 
fer  of  heat  in  sustained 
automatic  fire  causes  dif¬ 
ficulty  in  handling  the  weapon 
(S/T  19). 

Firers  noted 
difficulty 
in  handling 
the  weapon 
from  ri.pid 
build-up  and 
transfer  of 
heat  in  sus¬ 
tained  auto¬ 
matic  fire. 

Poor  pointing  character¬ 
istics  (S/T  19). 

Unknown . 

Firers  noted 
irregular  top 
line  and  poor 
effectiveness 
in  the  point¬ 
ed  fire  role. 

Sight  does  not  have  a 
visual  scale  for  determin¬ 
ing  zero  (S/T  4) . 

Index  and  graduate  pear 
sight. 

Firers  could 
not  record 
zero  on  rifle 
from  a  visual 
scale. 

Rear  sight  requires 
special  tools  for  adjust¬ 
ment  (S/T  4,  S/T  14). 

Redesign  rear  sight  to 
be  adjustable  without 
special  tools. 

Firers  had  to 
adjust  rear 
sight  with  a 

special  tool. 


IV- 13 

CONODENTIAL 


CONFIDENTIAL 


WEAPON 

SHORTCOMING 

SUGGESTED  CORRECTIVE  ACTION 

MMAR^ 

H-R 

Lack  of  a  50=round 
minimum  magazine  capa¬ 
city  (S/T  5). 

Increase  magazine  capacity. 

Magazir.',;  had 
a  cap.acity  of 

20  rc'i.nd£'  of 
poir,  1.  'i.'l 
aroiran  i  t  i  on . 

Incomplete  maintenance 
package  (S/T  14,  S/T  15). 

Include  equipment  recommended 
in  S/T  15. 

Eorff-  (I'.itaning 
bru-sh  and 
cl'=.anin.g  rod 
wera  not  part 
o,i:  til'-;  irair.“ 
tenance  pa*.  R’ 
age. 

Lack  of  adjustabilicy  of 
legs  on  bipod  (S/T  14). 

Redesign  bipod  to  be  adjust^ 
able  for  height. 

Noted  during 
all  firing 
from  the 
prone  po  " 
sit Ion, 

Incomplete  POMM  (S/T 

15). 

Minimum  requirements,  as 
stated  in  Army  Regulations 
should  be  followed. 

POMM  did  net. 
contain  mini- 
m-um  rt;q.'air-cs'' 
m.entK  .l:o;r 
tra.Lning 
tt-'S}  '90.!  dif.-rs . 

Bayonet  adapter  set 
screws  became  loose 
and  were  lost  (S/T  16). 

Use  Lock  Tight. 

S-st  sn.ce.ws 
vibr*!>-.d  a.'.v.t 

Broken  bolt  stop  spring 
(S/T  16). 

Use  a  less  brittle  spring. 

Fl/i';:  bol.t  Stop 
spr".  ng?  "'ai'.v  J, 

Excessive  number  of  blown, 
primers  (S/T  16). 

Unknown . 

1'  r.s 

od  carttidg* 
ca.ff-s  vit,h 
blown  r'S , 

Excessive  number  of  double 
feeds  (S/T  16). 

Unknown. 

Avp-rag'-,  ratk. 
oi  i  in  '•''*7 
ro’-.nd'i  .tirk  d. 

CONRDENTIAL 


WEAPON 

SHORTCOMING 

SUGGESTED  CORRECTIVE  ACTION 

REMARKS 

H-R.  . 

..i.Rapj,d-  build-up  and 

Unknown . 

Firers  noted 

transfer  of  heat  in 

the  difficulty 

sustained  semiautomatic 

in  handling 

fire  causes  difficulty 

the  weapor 

in  handling  the  weapon. 

from  rapid 

(S/T  19). 

build-up 
and  transfer 
of  heat  in 
sustained  semi' 
automatic 
fire. 

A-R 


Inability  to  use  trigger 
when  the  soldier  wears 
arctic  mitten  (S/T  19). 


Sights  anot  o{>erable  with 
miiiifiaum  iWf>b.ton  i  (S/.T  4, 
•S/T  19) .  ' 


Sights  do  not  have  a 
visual  scale  for  determin¬ 
ing  zero  (S/T  4), 


Front  sight  requires  a 
tool  or  cartridge  for  ad- 
justihap,t  (S/T  4). 


Sight  is  not  operable 
with  minimum  motion 
(S/T  4':,  S/T  19). 


Lack  of  a  50- round 
minimum  magazine  capa¬ 
city  (S/T  5). 

V 


Develop  winter  trigger  kit. 


Redesign  rear  sight. 


Index  the  front  sight  post 
and  graduate  the  rear 
sight,  or  redesign  sight 
system. 

Redesign  front  iight,  or 
redesign  sight  system. 


Redesign  sight  system. 


Increase  magazine  capacity. 


CXWHDENTIAL 


Firers  noted 
that  trigger 
could  not  be 
used  while 
wearing  arctic 
mittens. 

Firers  took 
too  much 
time  for  ele-- 
vation  iitid 
windage  ad¬ 
justment  . 

Firers  could 
not  record 
zero  on  rifle 
from  a  visual 
scale, 

Firer  had  to 
adjust  front 
sight  with  a 
special  tool 
or  cartridge, 

Firers  used 
too  much  mo¬ 
tion  and  toqk 
too  much  time 
for  elevation 
adjustment , 

Magazine  had  a 
capacity  of 
20  rounds  of 
point  fire 
ammunition, 

IV- 15 


CONRDENTIAL 


WEAPON 

A-R 


SHORTCOMING 


SUGGESTED  CORRECTIVE  ACTION  REMARKS 


Incomplete  maintenance 
package  (S/T  15). 


Include  equipment  recommend-  Bore  clean¬ 
ed  in  S/T  15,  ing  brush 

and  chamber 
cleaning  brush 
nor,  par':,  or 
r.hf.  maint.;.'- 
nance.'  package. 


Lack  of  adjustability  Redesign  bipod  to  be  ad= 

of  legs  on  bipod  (S/T  14).  justable  for  height. 


Incomplete  POMM  (S/T  15).,  Minimum  requirements  as 

stated  in  Army  Regulations 
should  be  followed. 


Noted  during 
all  £ir;;ng 
from  the  prone 
po'5'ition, 

POMM.  did  not 
contain  mini¬ 
mum  require- 
ments  for 
training  test 
soldiers . 


Lack  pf  a  char^ber  cleaning  Provide  chamber  cleaning 
brush  (S/T  15).  brush. 


Separation  of  the  upper  Unknown, 
hand guard  liner  from 
the  upper  handguard  (S/T 
16). 


Excessive  number  of  double  Unknown, 
feeds  (S/T  16). 


Flrerp  noted 
a  chamte,;  c-li:an- 
ing  bn.s.n 
was  needed  for 
maintenance  of 
the  'weapon. 


The  liner 
separated  from 
the  handgua;r.d 
section  during 
nonr.al  use  of  «" 
the  rifle. 

Average  rat<i 
of  1  in  995 
ro’.u’.nd,i  fi:».'ed- 


Excessive  number  of  fail-  Unknown, 
uses  of  the  bolt  over¬ 
riding  the  base  of  round 
while  in  magazine  (S/T  16). 


Ave,ragfc'  rate:  o;! 
1  In  1„07,1 
rounds  i'Lr>,;do 


Weapon  fires  with  the  Redesign  safety  and  se- 

safety  and  selector  lector  switch, 

switch  between  the  safe 
and  semiautomatic  positions 
(S/T  18). 


Fire .3  no';ed 
w*tapon  tir.ed 
as  described. 


CONRDENTIAL 


IV- 16 


CONRDENm 


WEAPON 

SHORTCOMING 

SUGGESTED  CORRECTIVE  ACTION 

REMARKS 

A-R 

Alternate  safety  and 
selector  switch  has  no 
indicator  (S/T  18) 

Redesign  switch  to  have  a 
positive  indicator. 

Firers  noted 
the  lack  of 
a  positive 
indicator  on 
the  alternate 
safety  and  se¬ 
lector  switch. 

Rapid  build-up  and  trans¬ 
fer  of  heat  in  sustained 
automatic  fire  cause  dif¬ 
ficulty  in  handling  the 
weapon  (S/T  19). 

Unknown . 

Firers  noted 
the  diffi=. 
culty  in  handl¬ 
ing  the  weapon 
from  rapid 
build-up'rand 
transfer  of 
heat  in  sus- 
tained  auto¬ 
matic  fire. 

Inability  to  use  trigger 
when  the  soldier  wears 
arctic  mittens  (S/T  19), 

Develop  winter  trigger  kit. 

Firers  noted 
that  the 
trigger  could 
not  be  used 
while  wearing 
arctic  mittens. 

S-C 

Sight  does  not  have  a 
visual  scale  for  de¬ 
termining  zero  (S/T  4), 

Index  front  sight  post, 
or  redesign  sight  system. 

Firers  could 
not  record 
zero  on  rifle 
from  a  visual 
scale. 

Igront  sight  requires  a 
tool  or  cartridge  for 
adjustment  (S/T  4). 

Redesign  front  sight, 
or  redesign  sight  system. 

Firer  had  to 
adjust  front 
sight  with  a 
special  tool 
or  cartridge. 

Sight  is  not  operable 
with  minimum  motion  (S/T 

4.,  ;s/T  19). 

Redesign  sight  system. 

Firers  used 
too  much  mo¬ 
tion  and  took 
too  much  time 
for  elevation 
adjustments . 

Lack  of  <  a  30-round 
minimxim  magazine  ca¬ 
pacity  (S/T  5). 

Increase  magazine  xjipacity. 

Magazine  had  a 
capacity  of  30 
rounds  of  point 
fife  ammunition. 

CONHOENTIAL 


1V“17 


WEAPON 

S-C 


CONFIDENTIAL 


SHORTCOMING 

Lack  of  a  means  of 
carrying  cleaning 
equipment >  (S/T  15). 


Incomplete  maintenance 
package  (S/T  14,  S/T 
15) . 


No  carrying  sling  pro" 
vided  with  weapon  (S/T  14) 

Incomplete  POMM  (S/T  15) . 


Too  many  brushes  re¬ 
quired  for  cleaning 
(S/T  15). 


Frozen  frpnt  pight 
post  prevented  sight 
adjustments  (S/T  16). 


Excessive  number  of 
cracked  or  broken 
bolt  stops  (S/T  16). 

Frozen  gas  port  rings 
(S/T  16). 


SUGGESTED  CORRECTIVE  ACTION 

Provide  for  storage  of  the 
cleaning  equipment  in  the 
stock. 


Include  recommended  equip 
ment  in  S/T  15. 


Provide  sling. 


Minimum  requirements  as 
stated  in  Army  Regulations 
should  be  followed. 


Reduce  the  number  of  brushes 
by  design  of  a  universal 
brush  or  consolidation  of 
brushes. 


Use  letter  quality  thread" 
ing  with  closer  tolerance, 
or  redesign  sight  system. 


Harden  metal  of  bolt  stops. 


Unknown. 


REMARKS 

No  means  of 
carrying  tne 
clt-anirg 
eq'uipment.  wa  :■> 
prov:td^-d. 


Cleaning  rods 
and  bore  clean¬ 
ing  brushes 
were  not  part 
oi  the  main* 
ten  anc.  e  p  ac  ka  ge . 

Sling  was  not 
provided  with 
weapon, 

POMM  did  not 
contain,  minimum 
requ  Li'ements 
for  tt.3inlng 
test  soldiers. 

The  nuirher  of 
brushe-?  p result"' 
ly  issued  is. 
too  many  for- 
the  ind'ividua'! 
soldier  t;o  be.- 
expected  '.’.o 
handle , 

Front  slight', 
post  l'e;.ans-; 
frozen  and 
covila  not  be 
adju&r.edo 

Three  bo  l.t 
stops  failed. 


Gas  port  rings 
became  frozen 
during  firing. 


17- 18 


CONRDENTIAL 


WEAPON 

S-C 


C-SMG 


CONFIDENTIAL 

SHORTCOMING  SUGGESTED  CORRECTIVE  ACTION 

Weapon  fires  with  safety  Redesign  safety  and  selector 
selector  switch  between  switch, 

the  safe  and  semiauto¬ 
matic  positions  (S/T  18). 

Weapon  fires  inadvertent-  Redesign  safety  and  selector 
ly  whep  the  selector  switch  switch, 
is  moved  to  the  semiauto¬ 
matic  position  after  having 
pulled  the  trigger  with  the 
selector  switch  positioned 
between  the  safe  and.  semi¬ 
automatic  positions  (S/T 
18). 

Rapid  build-up  and  trans-  Unknown, 
fer  of  heat  in  sustained  auto¬ 
matic  fire  cause  difficulty 
in  handling  the  weapon. (S/T 
19). 


lAabllityr.ofothfe' weapon.  Unknawnw  ^  :  it  r t  . 
to  ;ac6ept'  i  ^bAyondtet^S/Ti'l) . 

Sight  does  not  have  a  v;'  u,  .Index  the  front  sight, 
visual  scale  for  de-  or  redesign  sight  system, 

termining  zero  (S/T  4). 


Front  sight  requires  a  Redesign  front  sight, 

tool  or  cartridge  for  or  redesign  sight  system, 

adjustment  (S/T  4). 


Sight  is  not  operable 
with  minimum  motion 


(^/.T  4,  S/T  19). 


Redesign  sight  system. 


REMARKS 

Firers  noted 
weapon  fired 
as  described. 


Firers  noted 
weiipon  fired 
as  described. 


Firers  noted 
the  difficulty 
in  handling  the 
weapon  from 
rapid  build¬ 
up  and  transfer 
of  heat  in 
sustained  auto™ 
matic  fire. 

WAapon  would 
not  accept  a 
bayonet.  ' ' 

Flrer. could 
not  record 
zero  on  rifle 
from  a  visual 
scale. 

Firer  had  to 
adjust  front 
sight  with  a 
special  tool 
or  cartridge. 

Firers  used 
too  much  mo¬ 
tion  and  took 
too  much  time 
for  elevation 
adjustments . 


CONFIDENTIAL 


IV-19 


CONFIDENTIAL 


WEAPON  SHORTCOMING 


SUGGESTED  CORRECTIVE  ACTION  REMARKS 


C~SMG  Lack  of  a  50“ round 
minimum  magazine 
capacity  (S/T  5). 


Increase  magazine  capacity.  Magazine  had  a 

capacivv  of  .'’0 
rounds  oi  point 
fir-.,  amn.ani .ion , 


Lack  of  a  means  of 
carrying  cleaning 
equipment. (s/T  15). 


Incomplete  maintenance 
package  (S/T  14,  S/T 
15)  . 


No  carrying  sling  pro¬ 
vided  with  weapon  (S/T 

14) . 

Incomplete  POMM  (S/T 

15) . 


Provide  for  storage  of 
cleaning  equipment  in  the 
stock. 


No  me.s.ri.s  o.f 
carrying  the 
cleaning  equ.tp- 
ment  was  provided. 


Include  equipment  recommend-  Bore  cleaning 
ed  in  S/T  15.  brush,  chainteT 

brush ,  and 
cleaning  rods 
were  not.  part 
oi.  the  mairv'- 
tenance-  packagf, , 


Provide  sling. 


Minimum  requirements  as 
stated  in  Army  Regulations 
should  be  followed. 


Sling  was-  rot 
p rot  id  d  w.it.h 
weapon. 


POMM  did  no: 
cont.ain,  tn.ini" 
mum  n.ts 

tor  training 
test;  so.'..dl‘‘>i:;i:* 


Lack  of  a  chamber  clean-  Provide  chamber  cleaning 
ing  brush  (S/T  15).  brush. 


Excessive  number  of  Unknown, 

failures  of  bolt 
to  remain  to  the  rear 
after  last  round  of 
magazine  was  fired  (S/T 
16). 


Pirers  nor.td  a 
ch.ambfer 
ing  brush  wa.-- 
n.f^;  e  d  t  d  f  o  m,a  i  n  " 
tv?narj.'''e  o.;,'  ■  ht- 
wcapor . 

Aver. age  rat:*!'  o.' 

1  in  b?'l  f  -'uv  d- 
l:ii:t='.d. 


Weapon  fired  with  the 
safety  and  selector 
switch*  between  'the 
safe  and  semiautomatic 
positions  (S/T  18). 


Redesign  safety 
switch. 


and  selector 


Firers  not;*-''.d 
weapon.  ’  i  re.-d 
as  df.e  .;  j  it  t.d . 


CONRDENTIAL 


CONRDENTIAL 


HEAFON 

SHORTCOMING 

SUGGESTED  CORRECTIVE  ACTION 

REMARKS 

C-SMG 

Rapid  build-up  and  trans¬ 
fer  of  heat  in  sustained 
automatic  fire  cause 
difficulty  in  handling 
the  weapon  (S/T  19). 

Unknown. 

Firers  noted 
the  diffi¬ 
culty  in  handl¬ 
ing  the  weapon 
from  the  rapid 
build-up  and 
transfer  of 
heat  in  sus¬ 
tained  auto¬ 
matic  fire. 

M14E2  . 

Lack  of  a  50- round 
minimum  magazine  capacity 
(S/T  5). 

Increase  magazine  capacity. 

Magazine  had  a 
capacity  of  20 
rounds  of 
point  fire 
ammunition. 

Excessive  muzzle  flash 
with  tracer  ammunition 
(S/T  6,  S/T  11). 

Use  different  propellant 
in  cartridge  or  redesign 
muzzle  brake  compensator. 

Occurred  during 
both  semdauto- 
matlc  and  auto¬ 
matic  firing. 

The  reversibility  of 
the  gas  piston  (S/T 

15). 

Stamp  a  U  on  the  up  end  and 
a  D  on  the  down  end.. 

Firers  t  ! 
assembltaid  r) 
with. gas  piston 
reversed . 

i' 

Difficulty  in  remov¬ 
ing  the  muzzle  brake 
compensator  (S/T  15) . 

Unknown . 

Carbon  deposit 
prevented  re¬ 
moval  of  muzzle 
brake  compen¬ 
sator  during 
normal  clean¬ 
ing. 

Forestock  is  susceptible 
to  burning  in  sustained 
automatic  fire' (S/T  16, 

S/T  19). 

Insulate  bedding  in  stock 
where  it  contacts  barrel 
and  receiver  group. 

Occurred  dur¬ 
ing  rate  of 
fire  and  as¬ 
sault  exer¬ 
cises  . 

Cracked  or  broken  jaws 
on  M2  bipod  (modified) 

(S/T  16). 

Redesign  mechanism  for 
attaching  bipod  to 
rifle. 

Resulted  from 
excessive 
torqueing  of 
bipod  bolt. 

CX)NRDENTIAL 


Ik 


WEAPON 

CONHC 

SHORTCOMING 

GENUAL 

SUGGESTED  CORRECTIVE  ACTION 

REMARKS 

K14E2 

High  noise  level  of  the 
safety  (S/T  18). 

Cushion  the  safety. 

Noise  noted 
when  testing 
safeties . 

Recoil  causes  discomfort 
to  the  firer  in  sustained 
firing  (S/T  19). 

Unknown , 

Fic'^rs  noted 
discoiT-'ort  ir 
.-.ta  ir d  t'Vi." 
ing. 

Rapid  build-up  and 
transfer  of  heat  in 
sustained  automatic 
fire  cause  difficulty 
in  handling  the  weapon 
<S/T  19). 

Unknown . 

firers  noted 
di  tfioulty  in 
handling  the 
weapon  trom. 

ati.a 

transfer  of 
in  sus'^ 
ta^r.>r.d  auto- 
mat;  .  fire,, 

C-AB 

Sight  does  not  have  a 
visual  scale  for  determin¬ 
ing  zero  (S/T  4). 

Index  the  front  sight 
or  redesign  sight  system. 

ir'iTsns  ...OJ-ld 

not  re.'ord 

zi  t  itle 

i  roni.  a  ■ '  L  s'-  m  i 
s:..a.'.e . 

Sight  is  not  operable 
with  minimum  motion  (S/T 

4,  S/T  19). 

Redesign  sight  system. 

ust.  d 

too  nvtc  h  rO" 
tion.  and  to-:l< 
t.oo  m.u  ■■•h  t:  tm'-’ 
for  el  .-  vat;  ion 
ad  jartimn:.  s .. 

i' 

Rear  sight  lacks  adjust¬ 
ability  for  elevation  (S/T 

4). 

Redesign  rear  sight  or 
redesign  sight  system. 

’‘'i.hers  r  "i 

t'.hert.  was  r..c 
ad  I'tstffienr.  of 
t’-'at  :-'t2M 

,1'of  e.  ion 

Lack  of  a  50-round  mini¬ 
mum  magazine  capacity 
(S/T  5). 

Increase  magazine  capacity. 

Kaga^Lr.-  had 
.apacitv  o.t 

30  round.',  o.; 
potnT:  isre 
ani':  av,i  t  ion  . 

Bipod  becomes  detached 
too  easily  when  inadvert¬ 
ently  struck  (S/T  13,  S/T 

14) . 

Redesign  bipod  with  a 
positive  type  of  fastener 
for  securing  to  barrel. 

Noted  dn  ;.  in.g 
port  ah:  1  i  t.y 
e.Xf  r  i  .•  f .  „ 

Front  sight  requires  a  tool  Redesign  front  sight  or 

or  cartridge  for  adjustment  redesign  sight  system. 

(S/T  4). 

CONRDENTIAL 

F-irers  nad  to 
adju-t  fror.t 
sight  wi'h, 
sptela!,  too.', 
cr  c  ar.hr  idge  . 

^  - 


. “■  ■■V'- 


CONRDENTIAL 


V?EAPON 

C-AR 


SHORTCOMING 

SUGGESTED  CORRECTIVE  ACTION 

REMARKS 

Incomplete  maintenance 
package  (S/T  14,  S/T 

15). 

Include  equipment  recommend¬ 
ed  in  S/T  15. 

Cleaning  rods, 
bore  cleaning 
brush,  and 
chamber  clean¬ 
ing  brush  were 
not  part  of 
the  maintenance 
package . 

No  carrying  slings  provided  Provide  sling, 
with  weapon  (S/T  14). 

Sling  was  not 
provided  with 
weapon. 

Lack  of  adjustability  of 
legs  on  bipod  (S/T  14). 

Redesign  bipod  to  be  adjust¬ 
able  for  height. 

Noted  during 
all  firing 
from  the 
prone  position. 

Incomplete  POMM  (S/T  15). 

Minimum  requirements  as 
stated  in  Army  Regulations 
should  be  followed. 

POMM  did  not 
contain  mini¬ 
mum  require¬ 
ments. 

Lack  of  a  chamber  clean¬ 
ing  brush  (S/T  15). 

Provide  chamber  cleaning 
brush. 

Firers  noted 
a  chamber  clean' 
ing  brush  was 
needed  for 
maintenance  of 
the  weapon. 

Excessive  number  of  broken 
extractor  springs  (S/T  16), 

Unknown . 

Five  extractor 
springs  failed. 

Cracked  or  broken  bolt 
(S/T  16). 

.Redesign  bolt. 

One  bolt  fail¬ 
ed. 

Excessive  number  of 
failures  to  extract 
(S/T  16). 

Unknown . 

Average  rate 
of  1  in  666 
rounds  fired. 

Weapon  fired  with  the 
safety  and  selector  switch 
between  the  safe  and  semi- 

Redesign  safety  and  se¬ 
lector  switch. 

Firers  noted 
weapon,  fired 
as  described. 

automatic  positions  (S/T 
18). 


IV-23 


CONHDENTIAL 


WEAPON 

C-AR 


S-AR 


CONRDENTIAL 


SHORTCOMING 


SUGGESTED  CORRECTIVE  ACTION  REMARKS 


Rapid  build-up  and  Unknown, 

transfer  of  heat  in  sus¬ 
tained  automatic  fire 
cause  difficulty  in 
handling  the  weapon  . 

(S/T  19). 


Firers  noted 
the  dilficuL' 
t:y  in  handling 
the  weapon 
from  rapid 
build-up  and 
transfer  of 
heat  in  sus¬ 
tained  auto¬ 
matic  tire. 


Weapon  lacks  a  semi-  Provide  semiautomatic 

automatic  capability  capability. 

(S/T  1). 


Automatic 
rifle  often 
employed  in 
s  em  iaut  oma  tic 
mode  of  fire. 
(Ref  para  2is 
FM  23-12.) 


Sight  does  not  have  a  Index  the  front  sight. or 

visual  scale  for  determin-  redesign  sight  system, 
ing  zero  (S/T  4). 


Firers  could 
not  record 
zero  on  :ri'''le 
from  a  visual 
scale. 


Front  sight  requires  a 
tool  or  cartridge  for  ad¬ 
justment  (S/T  4). 


Difficulty  in  making 
rapid  large  range  adjust¬ 
ments  on  the  rear  sight 
(S/T  4). 


Redesign  front  sight. or 
redesign  sight  system. 


Redesign  rear  sight  with  a 
quick  release  range  scale 
slide  or  an  elevation 
knob  as  in  the  M14E2. 


Firex  had  to 
adjust  front, 
sight  with 
special  tool 
or  caxi  ridgi  . 

Firc.r  tc.^k 
too  m.v.ch  time 
making  rang.« 
changes . 


Sight  is  not  operable 
with  minimum  motion 


(S/T  4,  S/T  19). 


Redesign  sight  system. 


Firer.s  used 
too  much  mo¬ 
tion  and  took 
too  much  time 
for  elevation 
ad justmonx . 


Impossibility  of  matching 
the  index  line  with  the 
range  scale  of  the  rear 
sight  (S/T  4). 


Rear  sight  should  be  design-  Noted  during 
ed  so  that  detents  corres-  testing  of 
pond  to  indexed  ranges.  sights. 


CX)NRDENTIAL 


IV-24 


WEAPON 

S-AR 


CONRDENTIAL 


SHORTCOMING 

SUGGESTED  CORRECTIVE  ACTION 

REMARKS 

Lack  of  a  50° round 
minimum  magazine  capacity 
(S/T  5). 

Increase  magazine  capacity. 

Magazine  had  a 
capacity  of 

30  rounds  of 
point  fire 
ammunition. 

Bipod  becomes  detached 
too  easily  when  inadver¬ 
tently  struck. (S/T  13, 

S/T  14).  ' 

Redesign  bipod  with  a  posi¬ 
tive  type  of  fastener  for 
securing  to  barrel. j 

Noted  during 

portability 

exercise. 

Incomplete  maintenance 
package  (S/T  14,  S/T 

15). 

Include  equipment  recommended 
in  S/T  15. 

Bore  cleaning 
brush  and 
cleaning  rods 
not  provided. 

No  carrying  sling  provided 
with  weapon  (S/T  14). 

Provide  sling. 

Sling  was  not 
provided  with 
weapon. 

Incomplete  POMM  (S/T  15). 

Minimum  requirements  as 
stated  in  Army  Regulations 
should  be  followed. 

POMM  did  not 
contain  mini¬ 
mum  require¬ 
ments. 

Too  many  brushes  re¬ 
quired  for  cleaning 
(S/T  15). 

Reduce  the  number  of 
brushes  by  design  of  a 
universal  brush  or  consoli¬ 
dation  of  brushes. 

The  number  of 
brushes  pres¬ 
ently  issued  is 
too  many  for 
the  individ¬ 
ual  soldier 
to  be  expect¬ 
ed  to  handle. 

Sight  housing  assembly 
pin  was  easily  damag¬ 
ed  or  lost  (S/T  16) . 

Unknown . 

Occurred 

throughout 

testing. 

Excessive  number  of  run¬ 
away  guns  (S/T  16,  S/T 

18). 

Redesign  bolt  carrier  or 
sear  to  engage  prior 
to  passing  cartridges  in 

Sixty- five 
incidents  oc¬ 
curred. 

magazine  while  travel¬ 
ing  rearward. 


IV-25 


CONRDENTIAL 


CX)NRDENnAL 


WEAPON 

SHORTCOMING 

SUGGESTED  CORRECTIVE  ACTION 

REMARKS 

S-AR 

Weapon  fires  With  the 
safety  and  selector 
switch  between  the  safe 
and  semiautomatic  posi¬ 
tions  (S/T  18). 

Redesign  safety  and  selector 
switch. 

Firers  noted 
weapon  fired 
as  described. 

Rapid  build-rup  and  trans¬ 
fer  of  heat  in  sustained 
automatic  fire  cause  dif¬ 
ficulty  in  handling  the 
weapon  (S/T  19). 

Unknown . 

Firers  noted 
the  difficul¬ 
ty  in  handling 
the  weapon  from 
rapid  build-up 
and  transfer 
of  heat  in 
sustained  auto¬ 
matic  fire. 

Some  left-handed  firers 
could  not  use  the  offset 
(to  the  left)  sights  (S/T 
4, 'S/T  19). 

Redesign  sight. 

Some  left" 
handed  firers 
noted  that 
they  could 
not  achieve 
proper  sight 
picture  and 
sight  align¬ 
ment  with  the 
offset  sights. 

Ejection  pattern  inter¬ 
fered  with  left  hand  on 
forestock  (S/T  19). 

Redesign  receiver  group  to 
eject  cartridge  cases  to 
the  right. 

Causes  some 
firers  to  use, 
alternate  po¬ 
sitions. 

M60 

MG 

Excessive  number  of  bent 
rear  sight  adjustable 
range  scale.  t;s/T  4,'  S/T 
16). 

Make  range  scale  of  steel. 

21  of  25  rear 
sight  adjust¬ 
able  range 
scales  bent. 

Reversibility  of  the 
gas  piston  (S/T  15). 

Stamp  a  'U  on  the  up  end  and 
a  D  on  the  down  end. 

Firers  a.ssem« 
bled  M60  with 
gas  piston  re¬ 
versed  . 

M122  tripod  legs  easily 
bent  (S/T  16). 

Make  legs  of  a  harder 
s  teel . 

Two  M122 
tripod  legs  ■ 

bent . 


CONRDENTIAL 


IV- 26 


CX)NRDENm 

WEAPON  SHORTCOMING  SUGGESTED  CORRECTIVE  ACTION 

M60 

MG  Gas  cylinder  plug  easily  Use  lacing  on  gas  cylinder, 

lost  (S/T  16). 


Code  S  Sight  does  not  have  Index  the  front  sight,  or 

MG  a  visual  scale  for  de-  redesign  sight  system, 

termining  zero  (S/T  4). 


Front  sight  requires  a  Redesign  front  sight,  or 

tool  or  cartridge  for  ad--  redesign  sight  system, 
justment  (S/T  4). 


Sight  is  not-  operable  Redesign  sight  system, 

with  mir-hnuip  motion  (S/T 
4,,  S/T  19). 


Difficulty  in  making  rapid  Redesign  rear  sight  with  a 
large  range  adjustments  on  quick  release  range  scale 
rear  sight  (S/T  4,  S/T  19).  slide. 


The  small  aperture  rear  Redesign  rear  sight. 
s..ght  makec  use  of  the 
sight  difficult  under  low 
illumination  conditions 
and  restricts  the  gunner's 
field  of  view  while  en¬ 
gaging  wide  •'.rea  targets  ^ 

(S/T  4,  S/T  19). 

One  M2  tripod  had  no  Improve  quality  control, 

graduations  on  tra¬ 
versing  bar  (S/T  9). 


The  reversibility  Redesign  trigger  housing 

of  the  trigger  housing  cover, 

cover  (S/T  15)  . 


REMARKS 


Gas  cylinder 
pasily  became 
loose  and 
then  -lost. 

Firers  could 
not  record 
zero  on  rifle 
from  a  visual 
scale. 

Firers  had  to 
adjust  front 
sight  with 
special  tool 
or  catridge. 

Firers  used 
too  much  mo¬ 
tion  and  took 
too  much  time 
for  elevation 
adjustments. 

Firer  took 
too  much  time 
in  making 
range  changes. 

Firers  noted 
small  size 
of  peep  aper¬ 
ture. 


One  travers¬ 
ing  bar  of  the 
M2  tripod  did 
not  have  any 
graduations. 

Firers  assem¬ 
bled  the 
weapon  with 
the  trigger 
housing  cover 
reversed. 


CONRDENTIAL 


IV- 2  7 


WEAPON 

Code  S 
MG 


CONFIDENTIAL 


SHORTCOMING 

The  reversibility  of 
the  feed  cover  latch 
(S/T  15). 


Incon:plete  maintenance 
package  (S/T  15). 


Incomplete  POMM  (S/T  15). 


Too  many  brushes  requir¬ 
ed  for  cleaning  (S/T 
15). 


Trigger  pin  easily  lost 
(S/T  16). 

Feed  cover  assembly  pin 
easily  loosened  (S/T 
16). 

Windage  knob  easily 
bent  (S/T  16). 

Excessive  number  of 
ruptured  cartridges 
(S/T  16). 

Weapon  fires  when  the 
safety  and  selector 
switch  is  between  the 
safe  and  semiautomatic 
positions  (S/T  18). 


SUGGESTED  CORRECTIVE  ACTION 
Redesign  feed  cover  latch. 


Include  recommended  equip¬ 
ment  in  S/T  15. 


Minimum  requirements  as 
noted  in  Army  Regulations 
should  be  followed. 


Reduce  the  number  of 
brushes  by  design  of  a 
universal  brush  or  con¬ 
solidation  of  brushes. 


Redesign  trigger  pin  with 
large  detent. 

Redesign  feed  cover  aS" 
sembly  with  large  detent. 

Decrease  length  and  increase 
diameter  pf  windage  knob. 

Unknown . 


Redesign  safety  and  se¬ 
lector  switch. 


REMARKS 

Firers  as- 
setr-'led  the 
weapon  with 
the  feed 
cover  latch 
reversed. 

Cleaning  rod 
and  bore  clean¬ 
ing  brush  were 
not  part  of 
the  mainte¬ 
nance  package. 

POMM  did  not 
contain  mini- 
mum  require¬ 
ments  for 
training  test 
soldiers. 

The  number  of 
brushes  pres¬ 
ently  issued 
is  too  many 
for  the  indi¬ 
vidual  soldier 
to  handle. 

Two  .trigger 
pins  lost. 

Feed  cover  be¬ 
came  loose. 


Two  windage 
knobs  bent. 

There  was  a 
total  of  nine 
ruptured  car¬ 
tridges. 

Firers  noted 
weapon  fired 
as  described. 


CX)NFIDENT1AL 


IV- 28 


CONRDEKTIAL 


WEAPON 

SHORTCOMING 

SUGGESTED  CORRECTIVE  ACTION 

REMARKS 

Code  S 

MG 

Ejection  pattern  inter¬ 
fered  with  operation  of 
the  elevating  handwheel 
when  the  gun  was  mounted 
on  the  tripod  (S/T  19). 

Unknown . 

Cartridges 
were  ejected 
onto  the 
elevating 
handwheel. 

Adjustment  of  the  S-LMG 
bipod  legs  is  difficult 
for  soldie-»‘s  wearing 
arctic  mittens  (S/T 

19). 

Redesign  bipod  adjustable 
leg  latch  to  be  operated 
while  wearing  arctic  cloth¬ 
ing. 

Noted  during 
firing  with 
arctic  mittens 

Cleaning 
Rod  (Mil) 

Lack  of  durability  (S/T  14, 
S/T  15). 

Reinforce  ghe  cleaning  rod 
joints  and  connections. 

Firers  noted 
breaking  and 
cracking  of 
cleaning  rods 
throughout 
the  testing. 

3.  CORRECTED  DEFICIENCIES/ SHORTCOMINGS 

WEAPON 

DEFICIENCY/ SHORTCOMING 

CORRECTIVE  ACTION 

REMARKS 

M60- 

MG 

Bolt  plug  lock  pin 
easily  lost  (S/T  16), 

The  bolt  plug  was  redesigned 
and  no  further  incidents 
occurred. 

In  disassembly 
the  bolt  plug 
lock  was  noted 
falling  out 
of  bolt. 

4.  PREVIOUS  DEFICIENCIES 

WEAPON 

DEFICIENCY  PREVIOUS  TEST 

FINDINGS  THIS  TEST 

A-R 

The  last-round  bolt  stop  holds  Corrected, 

the  bolt  to  the  rear  while 
rounds  remain  in  the  maga¬ 
zine.  (USATECOM  Project  No 

8-4-0110-02  A) 

The  lack  of  durability  of  the  Not  corrected.  One  take-down 

curved  extension  of  the  buffer  plunger  housing  broke  off.  The 

assembly  (take-down,  p lugger  guide  rod  weld  assembly  was 

housing  of  the  guide  rod  weld  modified  to  strengthen  the  housing 

assembly)  which  is  used  to  during  the  test, 

disasseAible  the  weapon. 

(USATECOM  Project  No  8-4-0110- 
02  A) 

CONRDENTIAL 


IV=29 


CONRDENTIAL 


WEAPON 

A-R 


DEFICIENCY  PREVIOUS  TEST 


Failure  of  the  extractor  to 
remove  empty  cartridge  cases 
from  the  chamber.  (USATECOM 
Project  No  8”4-0110“02  A) 

Lack  of  durability  of  the  nylon 
cap  which  holds  the  spring  in 
the  last^round  bolt  stop. 

(USATECOM  Project  No  8-4-0110-02  A) 

Lack  oft  durability  of  the  stock  Corrected, 
and  pistol  grip  causes  them  to 
crack  and  separate  from  the 
weapon.  (USATECOM  Project  No 
8-4-0110-02  A) 

Sights  could  not  be  zeroed  at  Corrected. 

500  meters  range.  (USATECOM 
Project  No  8-4-0110-02  A) 


FINDINGS  THIS  TEST 

Corrected.  Nine  failures  to 
extract  (FX)  were  noted  in  68,622 
rounds  fired. 


Corrected. 


IV- 30 


CONRDENTIAL 


Figure  2 

Rifle,  5,56 -imi ,  XM 1 CE 1 

M,  Without  Bipod,  i[3, 

N.  With  Bipod,  1,13, 


I 


Figure  3 

Automatic  Rifles 

Rifle,  7.62-inni,  M14E2 
Rifle,  5,56-nim,  C-AR 
Rifle,  5,56-nim,  S-AR 


Figure  4 
Machine  Guns 


M.  Machine  Gun,  7. 62 -mm,  M60,  on  bipod 

N.  Machine  Gun,  7. 62 -mm,  M60,  on  tripod 


^  r  r 


N 


Figure  6 

Rifle,  5  56-n«n,  H-R 

M.  Without  bipod 

N.  With  bipod 


Figure  7 

Rifle,  5.36-inm,  A-R 
With  Bipod,  M3. 
Without  Bipod,  M3. 


With  Butt  Stock  folded. 


1  I  '  ■  1  .  I  .  . 

.wn:MVi 


N 


Figure  8 

Carbine,  5.56-niin,  S-C 

M.  With  butt  stock  extended 

N.  With  butt  stock  folded 


V-8 


aMlMiyiMI 


. uji 


OONFIi:!ENTlAl. 

STEBC-SA  V P-3110)  J  1  APR  1966 

SUBJECT;  Change  3  to  Service  Test  Report  tor  Small  Arras  Weapons  System 
(SAWS).  USATECOM  Project  No  8-5- 0400-04  (U) 

Weapon  Ammo  Tgts  Hit  HP 

XM16E1  M193  85 

M196  91 

H-R  M19  3  61 

M196  82 

A-R  M193  77 

M196  68 

c.  Chart  7-5,  Page  11*11; 


Weapon 

Ammo 

Tgts  Hit 

M14 

Ml  9  8 

38 

d.  Chart  7-14,  Page  11-20: 


Weapon 

Ammo 

Tgts  Hit 

M14 

M80 

21 

e , 

Add  the 

following  to 

the 

bottom 

of  Chart  7-4, 

Page  II-IO; 

Weapon 

Ammo 

Rds 

Fired 

Tgt 

Hits 

HC 

Tgts 

Hit 

HP 

PTH 

H/PD 

H/S 

A-R 

M196 

512 

20 

3.9 

10 

2,0 

33.3 

1.6 

1.1 

f.  Add  the  words,  Semiautomatic  Fire,  to  the  titles  of  Table  8-1, 
page  125j  Table  82,  page  126;  Table  8-3  and  Table  8-4,  page  127. 

g,  Add  the  words,  Automatic  Fire,  to  the  titles  of  Table  8-5, 
page  129;  Table  8-6,  page  130;  and  Table  8-7,  page  131  •. 

FOR  THE  PRESIDENT; 


('.i  i  rt ,  lil  > 

CHANGE  NOTICE  NO  3  rUTH  M.  HAERR 

Kajor  WAC 
Adjutant 
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CONFIDENTIAI . 

department  of  TllE  ARMY 

UNITED  STATES  ARMY  INFANTRY  BOARD 

Fort  Banning,  Georgia  31905  Maj  Ball/mae/ 545-  3456 

STEBC-SA  (P-3110)  1  1  APR  1966 

SUBJECT:  Change  3  to  Service  Test  Report  for  Small  Arms  Weapons  System 
(SAWS),  USATECOM  Project  No  8“5-0400-04  (U) 


TO:  See  Distribution 


(C)  Request  that  addressees  make  the  following  pen  and  ink  changes 
in  the  subject  document: 

a.  Table  7-1,  Page  108: 


Weapon 

Ammo 

Tgts  Hit 

HP 

M14 

M80 

293 

M62 

333 

M198 

344 

S“R 

M193 

2.5 

M196 

65 

XM16E1 

M193 

2.8 

M196 

78 

H-R 

M193 

M196 

78 

A-R 

M193 

78 

M196 

79 

b.  Table  7-2,  Page  109; 


Weapon 

Ammo 

Tgts  Hit 

HP 

M14 

M80 

322 

M62 

311 

2.3 

M198 

322 

S“R 

M193 

92 

2.2 

M196 

90 

Group  4  (downgraded  at  3  year  Intervals 
fiMjassmed  After  12  Years 
PPpDir520aiC» 


STEBC-SA  (P-3110)  H  APR  1966 

SUBJECT;  Change  3  to  Service  Test  Report  for  Small  Arms  Weapons  System 
(SAWS).  USATECOM  Project  No  8  5  0400  04  ;U) 

DISTRIBirnON; 

Commanding  General.  US  Army  Test  and  Evaluation  Command,  ATTN:  AMSTE-BC, 
Aberdeen  Proving  Ground,  Karyland  21005  (50  copies) 

Commanding  Officer,  US  Army  Combat  Developments  Command  Infantry  Agency, 

Fort  Benning,  Georgia  31905  (200  copies) 

Commanding  Officer,  Springfield  Aimiory,  ATTN;  SWESP-RE,  Springfield  Armory, 
Springfield,  Massachusetts  01101  (3  copies) 

Commanding  Officer,  Frankford  Arsenal.,  ATTN;  3MUFA-5500;,  Philadelphia, 
Pennsylvania  19137  (3  copies) 

Commanding  Officer,  Aberdeen  Proving  Ground,  ATTN:  STEAP-DS,  Aberdeen 
Proving  Ground,  Maryland  21005  (3  copies) 

President,  US  Army  Infantry  Board,  Fort  Banning,  Georgia  31905  (3  copies) 
President,  US  Army  Amor  and  Engineer  Board,  Fort  Knox,  Kentucky  40121 
(3  copies) 

President,  US  Army  Aviation  Test  Board,  Fort  P.ucker,  Alabama  36362  (3  copies) 
Commanding  Officer,  US  Army  Arctic  Test  Center,  APO  Seattle  98733  t.3  copies) 
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COijflDilNTiAI. 

DEPARTMENT  OF  THE  ARMY 
UNITED  STATES  ARMY  INFANTRY  BOARD 
Fort  Banning,  Georgia  3L9C5 


STEBC-SA  (P-3110)  2  MAR  12G5 

SUBJECT:  Change  2  to  Service  Test  Report  for  Small  Arms  Weapons  System 

(SAWS),  USATECOM  Project  No  8-5-0400-04  (U) 


TO:  See  Distribution 


(C)  Request  that  addressees  make 
the  subject  document; 

the  iollowing  pen 

and  -J  nk 

changes 

PAGE 

TABLE/ CHART 

WEAPON 

AMMUNITION 

H/PD 

H/S 

108 

7-1 

M14 

M198 

1.5 

1.6 

109 

7-2 

M14 

M198 

1.1 

1.5 

II-7 

7-1 

M14 

M198 

4.4 

5,6 

II-8 

7-2 

M14 

M198 

2.9 

3.2 

II-9 

7-3 

M14 

M198 

1.7 

1.8 

II-IO 

7-4 

M14 

M198 

1.2 

1.7 

II-ll 

7-5 

M14 

M198 

0.7 

0.8 

11-12 

7-6 

M14 

Ml  98 

0.6 

0.5 

11-13 

7-7 

M14 

M198 

0.2 

0.2 

11-14 

7-8 

M14 

M19S 

3.3 

6.8 

11-15 

7-9 

M14 

M198 

2.2 

3.3 

11-16 

7-10 

M14 

M198 

0.9 

1.3 

11-17 

7-11 

M14 

M198 

0.7 

1.1 

11-18 

7-12 

M14 

M198 

0.4 

0.5 

11-19 

7-13 

M14 

Ml  9  8 

0.5 

0.4 

11-20 

7-14 

M14 

M198 

0.2 

0.2 

FOR  THE  PRESIDENT: 


hi. 

RUTI-l  M.  HAERR 
Major  WAC 
Adjutant 


CHANGE  NOTICE  NO  2 


Group  4  (downgraded  at  3  year  intervals 
Declassified  After  12  Years 
k.  POD  Dir  5200.10)  ^  - . 


STEBC-SA  (P-31L0)  g  MAR  1Sc5 

SUBJECT:  Change  to  to  Service  Test  Report  for  Small  Anns  Weapons  System 

(SAWS) 3  USATECOM  Project  No  8-5-0400-04  (U) 

DISTRIBUTION; 

Commanding  General,  US  Army  Test  and  Evaluation  Commands  ATTN:  AMSTE-BC 
Aberdeen  Proving  Ground,  Maryland  21005  (50  copies) 

Commanding  Officer,  US  Army  Combat  Developments  Command  Infantry  Agency, 

Fort  Benning,  Georgia  31905  (200  copies) 

Commanding  Officer,  Springfield  Armory,  ATTN:  SWESP-REj  Springfield, 
Massachusetts  01101  (3  copies) 

Commanding  Officer,  Frankford  Arsenal,  ATTN;  SMUFA-5500,  Philadelphia, 
Pennsylvania  19137  (3  copies) 

Commanding  Officer:  Aberdeen  Proving  Ground,  ATTN:  STEAP-DS,  Aberdeen 
Proving  Ground,  Maryland  21005  (3  copies) 

President,  US  Army  Infantry  Board,  Fort  Benning,  Georgia  31905  (3  copies) 

President,  US  Army  Armor  and  Engineer  Board,  Fort  Knox,  Kentucky  36362 
(3  copies) 

President,  US  Army  Aviation  Test  Board,  Fort  Rucker,  Alabama  36362 
(3  copies) 

Commanding  Officer,  US  Army  Arctic  Test  Center,  APO  Seattle  98733  (3  copies) 


COr'^FlDENTlAL 

DEPARTMENT  OF  THE  ARMY 
UNITED  STATES  AP^MY  INFANTRY  BOARD 
Fort  Banning,  Georgia  31905 


STEBC-SA  (P-3110) 


1  0  Fti  1966 


SUBJECT:  Change  1  to  Sei-vica  "..st  v.-;-..;' •  .\.r  '.iri::  i  1  '  i  m.-:  Weapons  Syste.iT! 

(SAWS),  USATECOM  Pro  ic  :'Jo  S  •  I- 0 -0:'- OA  (U) 


TO: 


See  Distribution 


1.  (U)  Request  that  addressees  withdraw  the  following  pages  from 
the  subject  document  and  substitute  the  inclosed  cor  ire  spending  pages: 

• 

a.  Page  192. 

b.  Page  197. 

c.  Appendix  II,  Page  106. 

d.  Appendix  II,  Page  108. 

e.  Appendix  II,  Page  114, 

f.  Appendix  II,  Page  115. 

g.  Appendix  II,  Page  117. 

2.  (U)  Disposition  of  withdrawn  pages  shall  be  in  accordance  with 
the  provision  of  AR  380-5. 

FOR  THE  PRESIDENT; 


7  Incl 

RUIH  M.  HAERR 

as 

CHANGE  NOTICE  NO  1 

Major  WAC 

Adjutant 

REORAbEO  - 

WHEN  EEPARAlED  FROM 
CLASSIFIED  INCLOSbtiES 

COFilBDEHTlAL 
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STEBC-SA  (P-3110) 

SUBJECT:  Change  1  to  Service  Test  Report  for  Small  Arms  Weapons  System 
(SAWS) ,  USATECOM  Project  No  8-5-0400-04  (U) 

DISTRIBUTION: 

Commanding  General,  US  Army  Test  and  Evaluation  Command,  ATTN:  AMSTE-8C, 
Aberdeen  Proving  Ground,  Maryland  21005  (50  copies) 

Commanding  Officer,  US  Army  Combat  Developments  Command  Infantry  Agency, 
Fort  Banning,  Georgia  31905  (200  copies) 

Commanding  Officer,  Springfield  Armory,  ATTN;  SWESP-RE,  Springfield, 
Massachusetts  OllOl  (3  copies) 

Commanding  Officer,  Frankford  Arsenal,  ATTN:  SMUFA-5500,  Philadelphia, 
Pennsylvania  19137  (3  copies) 

Commanding  Officer,  Aberdeen  Proving  Ground,  ATTN;  STEAP-DS,  Aberdeen 
Proving  Ground,  Maryland  21005  (3  copies) 

President,  US  Army  Infantry  Board,  Port  Banning,  Georgia  31905  (3  copies) 

President,  US  Army  Armor  and  Engineer  Board,  Fort  Knox,  Kentucky  40121 
(3  copies) 

President,  US  Army  Aviation  Test  Board,  Fort  Rucker,  Alabama  36362  (3 
copies) 

Comtuanding  Officer,  US  Army  Arctic  Test  Center,  APO  Seattle  98733  (3 
copies) 


CONFIDENTIAL 


TABLE  16-1 

TOTAL  AND  RATE  OF  MALFUNCTIONS— RIFLES  AND  CARBINES 


TOTAL 

RDS 

WPN  FIRED 


445,268 


S-R  1110,371 


XM16E1  95,720 


H-R  I  76,026 


FX 

FJ 

FBC 

FMR 

18 

19 

29 

4 

24737 

mm 

15354 

111317 

20 

17 

3 

4 

5519 

6492 

36790 

27593 

86 

251 

3 

33 

1113 

381 

31907 

2900 

KATE 


TOTAL 


83,107 


G-SMG  I  81,871 


TOTAL 


45  2  18 


RATE  1689  38013  4224 


TOTAL  46  6  9 


11370  7625 


60  14' 


RATE  1385  56361  1278183107 


TOTAL  29  4  43  2 


20467  1904  40935 


RATE 


447 


69 


995 


42 


1978 


11 


7443 


445268 


BOB  FBF  FBR  FTR  BOS 


TOTAL 


RATE  40470  89054  74211 


10 


11037 


532 


180 


TOTAL 


RATE  110371 


TOTAL  188 


RATE  509 


TOTAL  1 


RATE  76026 


TOTAL  64 


RATE  1072 


10861 


3 


22873 


TOTAL  I  42  I  2  1  5 


RATE  1978  41553  16621  I  83107 


TOTAL  11  1  122 


RATE  7443  81871  671 


C-SMG 


(4) 

(5) 

TOTAL 

TOTAL  MINUS 

(FBR) 

313 

307 

.1423 

1450 

155 

145 

712 

761 

1242 

710 

77 

135 

243 

236 

313 

322 

240 

237 

286 

290 

231 

226 

354 

368 

222 

100 

369 

818 

LEGEND: 


Abbreviations  (ref  para  2.16.2.1.4). 

Total  of  each  type  of  malfunction  for  each  type  candidate  weapon. 
Rate--Malfunction  occurred:  l:rounds  fired.  (Example;  Ml4, 

200  Failures  to  Feed  (FF) ,  1  FF  occurred  every  2,221  rounds 
fired.) 

Total  malfunctions  for  each  type  candidate  weapon. 

Total  malfunctions  minus  the  total  FBR  for  each  type  candidate 
weapon  (computed  because  of  excessive  XM16E1  and  C-SMG  FBR's). 


CONRDENTIAL 


CONRDENTIAL 

2.16.3.2.6  (C)  The  following  were  significant  with  respect  to  the 
durability  of  the  S-C: 

a.  Two  incidents  of  bolts  being  cracked  or  broken. 

b.  Three  incidents  of  bolt  stops  being  broken. 

c.  One  incident  of  the  carrier  and  piston  assembly  being  sep¬ 
arated. 

2.16.3.2.7  (C)  The  following  were  significant  with  respect  to  the 
reliability  of  the  S-C: 

a.  One  incident  of  the  front  sight  post  being  frozen. 

b.  Seven  incidents  of  the  gas  port  rings  being  frozen. 

I 

c.  Two  hundred  thirty- two  (232)  incidents  of  malfunctions. 

(Rate,  1:358  rounds  fired.) 

2.16.3.2.8  (C)  The  following  were  significant  with  respect  to  the 
durability  of  the  C-SMG:  Two  incidents  of  bolts  being  cracked  or 
broken. 

2.16.3.2.9  (C)  The  following  were  significant  with  respect  to  the 
reliability  of  the  C-SMG: 

a.  One  hundred  twenty-two  (122)  incidents  of  the  bolt  failing 
to  remain  to  the  rear  after  the  last  round  in  the  magazine  had  been 
fired.  (Rate,  1:671  rounds  fired.) 

b.  Two  hundred  twenty- two  (222)  incidents  of  malfunctions. 

(Rate,  1:369  rounds  fired.) 

2.16.3.3  (C)  Automatic  Rifles  (U) 

2.16.3.3.1  (C)  The  total  and  rate  of  malfunctions  by  type  for  each 
candidate  automatic  rifle  are  listed  in  Table  16-3.  The  total  and 
rate  of  malfunctions  by  type  for  each  candidate  automatic  rifle  are 
listed  in  Charts  16-15  through  16-17,  Appendix  II. 

2.16.3.3.2  (C)  The  total  and  rate  of  malfunctions,  including  broken, 
damaged,  and  lost  parts,  by  category  for  each  type  candidate  automatic 
rifle  are  listed  in  Table  16-4.  The  total  and  rate  of  malfunctions, 
including  broken,  damaged,  and  lost  parts,  by  category  for  each  candi¬ 
date  automatic  rifle  are  listed  in  Charts  16-18  through  16-20,  Appendix 
II. 
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M14— TYPES  OF  MALFUNCTIONS  AND  RATES 


LEGEND:  ToLal  of  each  tj’pe  of  malfunction/ rate  of  malfunction  for  the  H14's 


i 

S 

CO 

o 

*rl 


f* 


Ci 

H 

H 

o 

CO 


H 

n 


11-106 


CHART  16“1  (Continued) 


-TYPES  OF  MALFUNCTIONS  AND  RATES 


PiS 

I 


mi 

OE 

m 

i. 

RATE 

vO 

o^ 

— 

1906 

975 

lA 

846 

401 

1276 

cn 

Mf 

m 

00 

2384 

(4) 

TOTAL 

17 

'X> 

11 

00 

18 

IT) 

ON 

r-'i 

00 

CM 

BCS 

RATE 

1 

■ 

I 

1 

1 

1 

FBR 

RATE 

2 

3366 

! 

I 

1 

1 

1 

6770 

1 

4768 

FBF 

RATE 

1 

1 

1 

1 

1 

1 

'  BOB 
RATE 

1 

1 

1 

1 

1 

1 

talH 

3 

1949 

CM  VO 
CM 
CO 
CM 

5 

1353 

6 

1203 

- 1“ 

6380 

11 

593 

2 

3385 

1 

FMR 

RATE 

1 

el'll 

5848 

■  ■■ 

I 

6765 

1 

1 

1 

1 

FBC 

RATE 

1 

3 

2406 

1 

■ 

1 

FJ 

RATE 

1 

6732 

3 

1906 

1 

1 

7219 

1 

6518 

r-<  O 

FX 

RATE 

2 

3366 

C^l  vO 
C'J 
00 
c. 

_ -  1 

L 

3 

2406 

1 

2 

3259 

3 

2257 

FFR 

RATE 

9 

748 

CM 

04 

CM 

— 

00 

00 

'1 

m  \o 
o 

CM 

1 

6770 

1 

4768 

fell 

ss 

(2)  2 
0)3366 

1413 

c^I  on 
00 
CO 
cn 

1 

7219 

2 

3259 

RDS 

FIRED 

6,732 

-  5.717 

00 

<f 

00 

U"| 

5,651 

un 

VO 

m 

7,219 

6,380 

■ 

6,770 

4,768 

SERIAL 

NUMBER 

00046? 

000475 

000463 

o 

oo 

o 

o 

o 

000468 

000471 

000466 

000469 

000474 

000473 

SLOT 

NO 

121 

122 

123 

CM 

1-^ 

.... 

un 

CM 

r-J 

126 

■ 

130 

CQh 

IBI 

DE 

m 

m 

Ik 

ai 

I 

CO 


ji 

u 

•9 

C0 

V 

(U 

M 

f4 

44 

o 

4-1 

CO 

•d 

• 

d 

d 

•-4 

o 

3 

• 

•H 

5 

pd 

eM 

<u 

u 

1 

• 

u 

\o 

a 

•  • 

9 

* 

44 

U 

CM 

f-4 

•0 

CD 

m 

D) 

d 

(0 

H 

H 

U 

U 

n) 

44 

9 

o 

Cu 

0 

u 

1 1 

44 

4-1 

0) 

0 

CO 

(U 

d 

M 

d- 

o 

u 

o 

•fI 

•»4 

4.» 

(0 

44 

U 

C! 

u 

U 

d 

o 

CD 

d 

9 

fl 

0) 

9 

44 

u 

44 

.-4 

(0 

44 

!9 

•H 

0 

J9 

g 

> 

s 

(U 

r4 

M 

CD 

(U 

CD 

X> 

44 

44 

44 

0 

<3 

O 

■<» 

H 

w 

E-c 

r-H  CM  CO  si- 


g 

a 


11-107 


i 

) 


,1 

) 


n 

•) 


* 

i 

1 


i 


1 


11-108 


-TYPES  OF  MALFUNCTIONS  AND  KATES 


A- R— TYPES  OF  MALFUNCTIONS  AND  RATES 


(0  Xi  U 

d  u  u  c 

o  d  d  3 
•H  (U  3 
4J  4-1  I-) 
«  44  r-4  « 

•H  i 

<U  1-4  I  rH 

M  (0  0)  «4 
-O  4J  4J  4-1 
43  O  Cd  O 

■<;  H  (2  H 


rH  cvj  <»• 
N-'  ^ 's^ 


11-113 


LEGEND:  *Total  of  each  type  of  malfunction/ rate  of  malfunction  for  the  A-R 


> 

I 


Td 

M 

Ui 

o 


n 

H 

H 

§ 

CA 


a 

H 

m 

CO 


11-114 


CONRDENTIAL 

CHART  16-6 

M14- -MALFUNCTIONS  AND  BROKEN,  DAMAGED,  AND  LOST  PARTS  BY  CATEGORY 
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DEPARTMENT  OF  THE  ARMY 
UNITED  STATES  ARMY  INFANTRY  BOARD 
Fort  Benning,  Georgia  31905 


STEBC-SA  (P-3110)  4  JAN  1966 

SUBJECT:  Approved  Service  Test  Repqrt  for  Small  Arms  Weapons  Systems 
(SAWS),  USATECOM  Project  No.  8-5-0400-04  (U) 


TO:  See  Dib^uribution 


(U)  Subject  document  is  forwarded  for  information  and  retention. 
FOR  THE  PRESIDENT: 


2  Incl  RUTH  M.  HAERR 

1.  USATECOM  Action  Letter  Major  WAC 

2.  Approved  S/T  Report  Adjutant 

DISTRIBUTION: 

Commanding  Officer,  US  Army  Combat  Developments  Command  Infantry  Agency, 

Fort  Benning,  Georgia  31905  (200  copies) 

Commanding  Officer,  Springfield  Armory,  ATTN:  SWESP-RE,  Springfield, 
Massachusetts  01101  (3i.  copies) 

Commanding  Officer,  Frankford  Arsenal,  ATTN;  SMUFA-5500,  Philadelphia, 
Pennsylvania  19137  (3  copies) 

Commanding  Officer,  Aberdeen  Proving  Ground,  ATTN;  STEAP-DS,  Aberdeen 
Proving  Ground,  Maryland  21005  (3  copies) 

President,  US  Army  Infantry  Board,  Fort  Benning,  Georgia  31905  (3  copies) 
President,  US  Army  Armor  Board,  Fort  Knox  Kentucky  40121  (3  copies) 
President,  US  Army  Aviation  Test  Board,  Fort  Rucker  Alabama  36362  (3  copies) 
Commanding  Officer,  US  Army  Arctic  Test  Center,  APO  Seattle  98733  (3  copies) 


oassfed  inclosures 


poaanFn 

WHEN  SEPARATED  FROM 


COMBDENTIAL 

DEPARTMENT  OF  THE  ARMY 

HEADQUARTERS,  U.S.  ARMY  TEST  AND  EVALUATION  COMMAND 
ABERDEEN  PROVING  GROUND,  MARYLAND  21005 

AMSTE-BC  29  Dec  65 

SUBJECT:  Reports  of  Engineering,  Service,  and  Service-Type  Tests  of 
Small  Arms  Weapons  Systems  (SAWS)  (USATECOM  Project  Nos. 
8-5-0400-03  Through  8-5-0400-06) 


TO:  Commanding  General,  US  Army  Weapons  Command,  ATTN:  AMCPM-RS, 

Rock  Island,  Illinois  61200 

Commanding  General,  US  Army  Combat  Developments  Command,  ATTN; 
USACDC  Liaison  Officer,  USATECOM,  Aberdeen  Proving  Ground, 
Maryland  21005 


1.  References: 

a.  Headquarters  Department  of  the  Army,  Chief  of  Staff  Memo¬ 
randum  No.  64-555,  17  Dec  64,  sub j :  Army  Small  Arms  Weapons  Systems 
(Class  CONF). 

b.  Ltr,  Hq  USAMC  (AMCIM-RS),  28  Apr  65,  subj;  Army  Small  Arms 
Weapons  Systems  (SAWS)  (U)  (Class  CONF). 

c.  TT,  USAWECOM  19371,  15  Dec  65. 

2.  Forwarded  herewith  are  reports  of  tests  of  Army  Small  Arms  Weapons 
Systems  (SAWS)  which  were  conducted  by  the  US  Army  Test  and  Evaluation 
Command  in  accordance  with  the  requirements  of  references  la  and  lb. 

3.  The  Report  of  Engineering  Test  (Incl  1)  is  partial  because  test¬ 
ing  is  still  in  progress .  A  final  report  of  engineering  test  covering 
those  tests  still  in  progress  will  be  forwarded  when  available. 

4.  These  reports  are  forwarded  for  information  and  to  meet  the  dead¬ 
lines  established  for  the  SAWS  Program.  A  Headquarters  USATECOM  position 
with  respect  to  these  reports  and  their  conclusions  and  recommendations 
will  be  provided  upon  completion  of  detailed  analysis,  now  in  progress; 
pending  completion  of  this  analysis,  addressees  are  cautioned  in  the  use 
of  certain  of  the  data  presented  for  the  reasons  indicated  below. - 
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OJNROENTIAL 

AMSTE-BC  29  Dec  1965 

SUBJECT:  Reports  of  Engineering,  Service,  and  Service-Type  Tests  of 
Small  Arms  Weapons  Systems  (SAWS)  (USATECOM  Project  Nos. 
8-5-0400-03  Through  8-5-0400-06) 

a .  Tactical  Firing  Exercises  (USA  Infantry  Board  Report). -  The 
results  obtained  in  tests  of  this  nature  are  primarily  dependent  upon 
human  performance;  troop  samples  should  be  matched  in  size  and  quality, 
and  test  conditions  should  be  identical  for  each  weapon  insofar  as 
possible.  However,  although  every  effort  was  made,  it  was  not  possible 
to  maintain  optimum  controls  in  SAWS  testing  d.ue  to  circumstances  that 
were  largely  unavoidable  and  beyond  the  control  of  the  test  agency, 

(1)  Weapons  were  not  available  in  uniform  quantity,  and  in 
some  cases  were  delivered  after  testing  had  been  initiated,  because  of 
contractor  inability  to  meet  the  desired  schedule.  In  consequence,  the 
size  of  troop  samples  varied  and  in  some  instances  the  learning  factor 
could  not  be  kept  equal  for  all  weapons. 

(2)  Delays  and  suspensions  imposed  on  the  test  agency  for 
safety  considerations  and/or  because  of  weapon  malfunctioning  resulted 
in  some  variance  in  test  conditions. 

bo  Reliability  and  Durability  (Engineering  and  Service  Test 
Reports) . -Weapons  tested  varied  from  some  which  have  been  in  production 
for  several  years  to  others  which  are  in  an  early  stage  of  development. 
Data  bearing  upon  reliability  and  durability  must  be  carefully  analyzed 
to  correlate  Engineering  and  Service  Test  results  and  to  determine,  where 
possible,  whether  malperforraances  are  considered  to  be  correctable  in 
future  development  or  reflect  basic  design  deficiencies. 

c .  Ammunition  (Engineering  and  Service  Test  Reports) . -In  SAWS 
test  ammunition  of  "average"  quality,  representative  of  that  available 
for  issue  to  troops,  was  used.  In  testing  it  was  found  that  occasional 
unacceptable  wide  dispersion  was  obtained  with  the  7,62mm  M80  ball 
cartridge,  and  that  the  5.56mm  M193  ball  cartridge  apparently  contributed 
to  relatively  low  functional  reliability  of  some  weapons.  The  degree  to 
which  ammunition  contributed  to  these  results  must  be  analyzed  in  detail. 

5.  This  Headquarters,  in  coordination  with  the  USA  Ballistic 
Research  Laboratories,  the  USA  Human  Engineering  Laboratories,  and  other 
agencies,  is  presently  conducting  the  necessary  analysis  to  determine 
whether  and  to  what  degree,  SAWS  test  results  were  affected  by  the  factors 
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Reports  of  Engineering,  Service,  and  Service-Type  Tests  of 
Small  Arms  Weapons  Systems  (SAWS)  (USATEOOM  Project  Nos. 
8-5-0400-03  Through  8-5-0400-06) 


enumerated  above.  It  is  expected  that  this  analysis  will  be  forwarded  on 
or  before  31  January  1966 . 
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Figure  14 


Sights-  Rifle,  5.56-mro,  XM16E1 

M,  Rear  view  of  rear 

N.  Top  rear  view  of  front  sight 
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f'isure  15 

Si^shts- Rifle,  5.56-n«a,  A-R 

M.  Rear  view  of  rear  sight 

N.  Top  view  of  front  sight 


Sights  -  Rif le,  5.56-mm,  H-R 


Rear  view  of  rear  sight 
Right  side  view  of  rear  sight 
To;  front  view  o'  front  sight 


Figure  17 

Sights  -  Rifle,  7.62-mni,  M14E2 

M.  Rear  view  of  rear  sight 

N.  Toi'  view  of  front  sight 


C.vO)t 


Figure  20 

Rear  Sight  Assembly  of  Machine  Gun,  5.56-nim,  Code  S 

1 .  Windage  Knob . 

2.  Range  Scale. 

3.  Range  Elevation  Knob. 

4.  Battle  Sight. 
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Figure  21 


Rear  Sight  Assembly  of  Machine  Gun,  7.62-nm, 


1.  Windage  Knob, 

2.  Range  Scale. 

3.  Elevation  Release  Assembly. 

4.  Range  Elevation  Knob. 
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Figure  22 


Magazines 


M. 

Rifle, 

7 . 62  -torn. 

M14. 

N. 

Rifle, 

5 . 56-triin, 

XM16E1. 

0. 

Rifle, 

5.56-min, 

H-R 

P. 

Rifle, 

5.56-’K>m, 

A-R 

Q. 

Rifle, 

5. 56-tnin, 

S-R 

V- 


Figure  23 
Magazines 

M.  Rifle,  7.62-’mm,  M14E2. 

N.  Rifle,  5.56-mm,  C-AR, 

O.  Rifle,  5.56-tnm,  S-AR. 
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Figure  24 

Signature  Characteristics 

(Firer  in  the  Standing  Foxhole  Position  -  Without  Bipods) 
M.  Rifle,  7.62--tran,  M14 

N.  Rifle,  5.56-mm,  S-R  0.  Rifle,  5.56-nim,  XM16E1 

P.  Rifle,  5.56-ram,  H-R  Q.  Rifle,  5.56'mm,  A-R 
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Figure  27 

Signature  Characteristics 

M.  Rifle,  5.56-tnm,  C-SMG,  firing  one  Cartridge,  Ball,  5.56-inm,  M193. 

N,  Rifle,  5.56-i«n,  S-SMG,  firing  a  burst  of  three  Cartridges,  Ball, 
S.S&'mn,  M193. 
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Figure  28 


Signature  Characteristics 
(Firer  in  the  Standing  Foxhole  Position) 

M,  Rifle,  7.62-nim,  M14E2. 

N,  Rifle,  5.56~tnm,  C-AR. 

O,  Rifle,  5.56-inro,  S-AR, 


Figure  30 

Signature  Characteristics 

Muzzle  flash  of  the  Rifle,  5.56-inm,  C-AR 
firing  one  Cartridge,  Tracer,  5.56-nmi,  M196. 
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Figure  31 

Signature  Characteristics 

Muzzle  flash  of  the  Ilifle,  5.56-n4n,  •AU, 
firing  one  Cartridge,  Tracer,  5.56-nim,  M196. 


Figure  32 


Signature  Characteristics 
(Firer  in  the  Prone  Position) 

M.  Machine  Gun,  5.56-nim,  S-MMG 

N.  Machine  Gun,  7.62-niin,  M60  (MMG) 


Figure  33 


Signature  Characteristics 
(Firer  in  the  Prone  Position) 

M.  Machine  Gun,  5.56-nim,  S-LMG 

N.  Machine  Gun,  7.62-inra,  M60  (LMG) 
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Signature  Characteristics 

in  the  Standing  Foxhole  Positioji) 

M,  Machine  Gun,  5.56-mm,  S-LMG 

N,  Machine  Gun,  7. 62 -mm,  M6C  (LMG) 


Figure  35 


Signature  Characteristics 
(Firer  in  the  Standing  Foxhole  Position) 

M.  Machinie  Gun,  5.56-inm,  S-MMG 

N.  Machine  Gun,  7,62-inm,  M60  (MMG) 


Figure  36 

Signature  Characteristics 


M.  Machine  Gun,  7. 62 -mm,  M60,  firing  a  burst  of 
six  Cartridges,  Tracer,  7. 62 -mm,  M62 , 

N.  Machine  Gun,  5.56-mm,  Code  S,  firing  a  burst 
of  six  Cartridges,  Tracer,  5.56-min,  M196. 
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Figure  37 
Aerial  Delivery 

M.  Rifle,  5.56'>n]ni,  A-R  (Butt  Stock  Aisembly  folded), 
In  Case,  Individual  Weapon,  Parachutist. 

N.  Rifle,  S.Sb'nmi,  S'R  (Stock  Assembly  folded),  in 
Case,  Individual  Weapon,  Parachutist, 
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Figure  38 
Aerial  Delivery 

M,  Rifle,  5,56-tnm,  S-R  (Stock  Assembly  detached),  in 
Case,  Individual  Weapon,  Parachutist. 

N.  Rifle,  5.56-mm,  H-R,  in  Case,  Individual  Weapon. 
Parachutist. 
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Figure  39 
Aerial  Delivery 

Individual  Parachutist  rigged  with  the  Case,  Individual 
Weapon,  Parachutist,  for  deliveL'y  of  rlflea,  carbines, 
or  automatic  rifles,  with  appropriate  ammunition. 


Figure  40 

Individual  Parachutist  rigged  with  the  Rifle,  5.54>iiam,  Xlfl6El. 

1.  Forward  assist  assembly  padded  and  taped. 

2.  Lower  tie -down. 

3.  Magazine  taped  to  rifle. 

4.  Upper  tie-downs  to  diagonal  back:  strap  and 
Main  Lift  Web.  . 

5.  Muzzle  and  Front  Sight  Assembly: taped. 
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Figure  41 

Individual  Parachutist  rigged  with  the  Rifle,  5,56-inruJ,  S-R, 

1.  Stock  Assembly  taped  to  Receiver  Group, 

2.  Magazine  taped  to  rifle. 

3.  Upper  Tie-downs  to  Diagonal  Back  Strap  and  Main  Lift  Web 

4.  Muzzle  and  Front  Sight  Assembly  taped. 

5.  Slingj  passed  between  Barrel  and  Gas  Cylinder. 


Figure  42 
Aerial  Delivery 


Individual  Parachutist  rigged  with  the  Rifle,  5.56-itan,  H-R 

1.  Lower  tie-down 

2.  Magazine  taped  to  ..ifle, 

3.  Upper  tie-downs  to  Diagonal  Back  Strap  and  Main  Lift  Web. 

4.  Muzzle  and  Front  Sight  Assembly  taped. 
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Figure  43 

Individual  Parachutist  rigged  with  the  Rifle,  5.56-inni,  A-R 

1.  Lower  Receiver  Weld  and  Rivet  Assembly  with  Pistol  Grip 
and  Butt  Stock  Assembly  taped  at  junction, 

2.  Sling  looped  around  rifle. 

3.  Upper  Tie-downs  to  Diagonal  Back  Strap  and  Main  Lift  Web, 

4.  Muzzle  and  Front  Sdfght  taped. 
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Figure  44 

Individual  Parachutiat  riggad  with  the  Carbine,  5.56-min,  S-C 

1.  Receiver  Group  and  Stock  Assembly  taped  at  junction, 

2.  SUng  Loop  around  Receiver  Group  and  Stock  Assembly. 

3j  Stock  Assembly  in  folded  position. 

4.  Upper  Tie-downs  to  Diagonal  Back  Strap  and  Main  Lift  Web. 

5.  Sling  looped  around  barrel.  . 

6.  Muzale  and  Front  Sight  Assembly  taped. 


Figure  46 
Aerial  Delivery 

M,  Rifle,  5,56-tran,  C-AR  in  Case,  Individual  Weapon,  Parachutist. 

N.  Rifle,  5.56-nira,  S-AR  (Butt  Stock  Assembly  detached),  in  Case, 
Individual  Weapon,  Parachutist. 


V-46 


Hi 


iliilkaBiiliMdlUiilBitiiaii 


itfliiiHiiiyiiiilii 


Fisure  47 
Aerial  Delivery 

Machine  Cun,  3.56-tniu,  S-IMl,  with  Ammunition  and  Individual 
Equipment  over  the  '  arachutist  Adjustable  Equipment  Container 
prepared  for  rigging. 

Machine  GuOt  Ammunition,  and  Equipment  in  the  Parachutist 
Adjustable  Equipment  Container, 


Rifle,  7.62 -tnm,.M14 

1. 

Cleaning  Rod  Case, 

7. 

Stock  with  Butt 

12 .. 

Connector  Assembly. 

2. 

Cleaning  Rod  Sections 

Plate  Assembly. 

13. 

Gas  Cylinder  Piston 

and  Svab  Holder. 

8. 

Firing  Mechanism, , 

14. 

Gas  Cylinder  Plug. 

3. 

Bore  Brush, 

9. 

Operating  Rod  Spring 

15. 

Breech  Bolt, 

4. 

Case,  Lubricant, 

Guide, 

16. 

Barrel  and  Receiver 

5. 

Combination  Tool. 

10. 

Operating  Rod  Spring. 

Group. 

6. 

Chamber  Brush. 

11, 

Operating  Rod. 

Gas  Cylinder  Brush, 
Chamber  Brush. 
Locking  Lug  Brush. 
Stock  Assembly. 
Receiver  Brush 


8. 

9, 

10. 


figure  53 

Rifle,  5,56-min, 


S-R 


6. 

7, 


Forestock  Assembly  Pin, 
Housing  Group 

Stock  Assembly  Pin. 
Trigger  Housing  Group. 
Forestock  Assembly. 


11. 


12. 

13. 

lA. 


Carrier  and  Piston 
Assembly. 

Driver  Spring. 
Barrel  Assembly. 
Receiver  Group. 


Figure  54 


ONE  FOOT 


Rifle,  5.56-niin,  XM16E1 


1,  Cleaning  Rod  Sections, 

2,  Bore  Brush. 

3,  Lower  Receiver  Grout  . 

4,  Hand  Guard  (Left  Half), 

5,  Hand  Guard  (Right  Half), 


6.  Buffer  Assembly, 

7.  Action  Spring, 

8.  Bolt  Carrier  Group. 

9.  Upper  Receiver  Group  (Less 
Hand  Guards) . 
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Figure  55 


1, 

2. 

3. 

4. 

5. 

6. 


Rifle,  5.56-nm,  H«R  ;■ 


Chamber  Cleaning  Rod, 
Chamber  Brush, 

Sight  Adjustment  Tool 
Butt  Stock  Assembly. 
Takedown  Locking  Pin, 
Takedown  Locking  Pin’ 


Small, 

Large. 


o'  Locking  Pin,  Small. 

O'  Firing  Mechanism, 

9.  Hand  Guard  Assembly, 

10.  Recoil  Spring  Assembly. 

11'  Bolt  Assembly, 

12.  Barrel  and  Receiver  Assembly. 
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Figure  56 

Rifle,  5.56-riim,  A-R 


Cleaning  Rod  Sections.  8. 
Bore  Brush.  9. 
Lower  Receiver  Group,  10. 
Upper  Hand  Guard  Assembly.  11. 
Guide  Rod  Weld  Assembly.  12. 
Action  Springs.  13. 
Cam  Pin.  14. 


Charging  Handle. 

Bolt  Carrier  Assembly  and  Bolt. 
Operating  Rod  Spring. 

Operating  Rod. 

Operator  Rod  Link. 

Operating  Rod  Cylinder. 

Upper  Receiver  Group. 


Figure  57 


Maintenance  Package  for  Rifle,  5.56-nini,  S-R 


1. 

Carrying  Case. 

6. 

Barrel  Bore  Brush. 

2. 

Gas  Cylinder  Brush. 

7. 

Receiver  Brush. 

3. 

Combination  Tool. 

8. 

Cleaning  Rod  Sections 

4. 

Chamber  Brush. 

9. 

Bipod. 

5. 

Locking  Lug  Brush. 
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Figure  58 


Carbine,  5.56-tom,  S-C 


1, 

Brushes 

7. 

Carrier  and  Piston  Assembly. 

2, 

Pivot  Pin  Nut-Folding  Stock. 

8. 

Pore stock  Assembly, 

3, 

Forestock  A0serably  Pin. 

9. 

Driving  Spring. 

4- 

Stock  Assembly  Pin. 

10, 

Cocking  Handle. 

5, 

Stock  Assembly. 

11, 

Barrel  Assembly. 

6, 

Trigger  Housing  Group, 

12. 

Receiver  Group. 
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Figure  59 


Carbine,  5.56-nmi 

,  C-SMG  ; 

1. 

Buffer  Assembly, 

A. 

j 

Charging  Handle. 

2. 

Lower  Receiver  Group. 

5. 

Bolt  Carrier  Group.  1 

3. 

Action  Spring. 

6. 

Upper  Receiver  and  Barrel  | 

Assembly.  | 

I 
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Figure  60 


Rifle,  7.62-tnin,  M14E2 


1. 

Stock  Group, 

7. 

Gas  Cylinder  Piston, 

2, 

Firing  Mechanism. 

8. 

Gas  Cylinder  Plug. 

3. 

Operating  Rod  Spring  Guide. 

9. 

Breech  Bolt. 

4. 

Operating  Rod, 

10, 

Stabilizer  Assembly. 

5. 

Operating  Rod  Spring. 

11. 

Barrel  and  Receiver 

6. 

Connector  Assembly, 

Group . 
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Figure  61 


Rifle,  5.56-nm,  C-AR 

1.  Lower  Receiver  Group.  5.  Charging  Handle. 

2.  Hand  Guard  (Right  Half),  6.  Action  Spring.-'’”'*^ 

3.  Hand  Guard  (Left  Half) .  7  Bolt  Carrier  Group. 

4.  Buffer  Assembly. .  g^  Upper  Receiver  and  Barrel 

Assembly  (Less  Hand  Guards) 


15 

‘11 


Figure  62 


Rifle,  5.56-niro,  S*AR 


1. 

2. 

Gas  Cylinder  Brush. 
Combination  Tool. 

8. 

Pivot  Pin  Nut  and  Pivot  Pin 
Screw, 

3. 

Butt  Stock  Assembly. 

9. 

Trigger  Houping. 

4, 

Chamber  Brush. 

10. 

Forestock  Assembly. 

5. 

Locking  Lug  Brush. 

11. 

Carrier  and  Piston  Assembly. 

6. 

Receiver  Brush. 

12. 

Driving  Spring. 

7. 

Housing  and  Sight  Assembly 
with  Magazinb  Adapter. 

13. 

14. 

15. 

Barrel  Assembly, 

Receiver  Group, 

Cocking  Handle. 
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Figure  63 

Maintenance  Package  for  Rifle,  5.56-tnm,  S-AR  and  Machine  Gun,  5.56-nvro, 

Code  S 


1. 

Carrying  Case 

6. 

Chamber  Brush 

2. 

Combination  Tool 

7 

Gas  Cylinder  Brush 

3. 

Receiver  Brush 

8. 

Cleaning  Rod  Sections 

4. 

5. 

Barrel  Bore  Brush 
Locking  Lug  Brush 

9. 

Spare  Barrel 
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Figure  65 

Machine  Gun,  5. 56 -mm,  Code  S 


1. 

Stock  Assembly. 

7- 

Trigger  Housing  Group. 

2. 

Pivot  Pin  Screw. 

8. 

Carrier  and  Piston  Assembly  with 

3. 

Pivot  Pin  Nut. 

Bolt  Assembly, 

4. 

Feed  Cover  Assembly  Pin. 

9. 

Driving  Spring. 

5. 

Stock  Retaining  Pin, 

10. 

Barrel  Assembly. 

6. 

Forestock  Assembly. 

U. 

Receiver  Assembly  with  Feed  Cover 
Assembly. 
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Figure  67 

I 

Chipped  Extractor  of  Rifle,  7.62-rnm,  M14. 


V-67 


2i 


Flguire  68 
Mil  Cleaning  Rod 

Flared  Section  Ends. 
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Figure  69 

Bolt  of  Rifle »  5.56-imiij  S*R' 

,  Break  Across  Cam  Pin  Recess. 


INCHES 


Figure  70 

Rifle,  5.56-tnin,  S-R,  showing 
sepemtlon  of  Bolt  Carrier  end  Piston. 
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’nt^jure  : t 

5.56-uto,  Jl-R 

Left  i;ide  View  of  Operating  Ruf  Xssenbly. 

1.  Operating  R,od  Handle 

2.  Operating,  Rod  Tube. 

3.  Operating  Rod  Pin  loose. 

Right  oide  View  of  Front  Sight. 

1.  Operating  Pvod  Tube. 

2.  Set  Screw  recess  v7ith  Set  Screw 
missing, 

3,  Bayonet  -V.apter. 

4,  Hand  Guard. 


Figure  73 

Magazines  of  Rifle,  5,56-inm,  H-R,  showing: 

1.  Properly  oriented  Cartridge,  Ball, 
5,56-inra',  Ml 93. 

2.  Cartridge,  Ball,  5.56-inm,  M193,  damaged 
by  malfunction. 
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Figure  74 

Rifle,  5.56-tran,  A-R 

M.  Bolt  Carrier  Assembly. 

1.  Burring  preventing  removal  of 
Firing  Pin, 

N,  Broken  Guide  Rod  Weld  Assembly. 

1,  Guide  Rod  Plate  Castin'g.. 

2,  Guide  Rod  and  Action  Spring, 

3,  Guide  Rod  separated  from  Guide 
-Rod  Plate  Casting., 
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Figure  76 

Rifle,  5.56-nun,  A-R 

M,  Bottom  View  of  Upper  Receiver  Group, 

1.  Crack  in  Barrel  Extension. 

N.  Right  Side  View  of  Upper  Receiver  Group, 

1,  Receiver, 

2,  Broken  Upper  Receiver  Pivot. 

3,  Upper  Hand  Guard. 


Figure  77 

iDolt  Carrier  Assembly  of  Rifle,  5.56''itim,  A-R 

1.  Burring  preventing  removal  of  Firing  Pin. 

2.  Firing  Pin 


Figure  78 
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Rifle,  5.56-nim,  A-R 


Left  Side  View  of  Lower  Receiver  Group. 

1.  Magazine  Well. 

2.  Lower  Receiver  Pivots. 

3.  Crack  in  Magazine  Housing. 

Right  Side  View  of  Lower  Receiver  V!eld  and 
Rivet  Assembly  with  Pistol  Grip. 

1,  Bottom  Rear  of  Lower  Recei^'er  Weld  and 
Rivet  Assembly. 

2  and  4.  Weld  separation  of  Rear  Plate  from 
Lower  Receiver  Weld  and  Rivet  Assembly. 
3.  Bulkhead  Vield  A.ssembly, 
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Figure  79 

Rifle,  Bipod,  M2 

Bipod  vith  broken  Jaw. 

Bipod  with  broken  Jaw  replaced. 
Broken  Jaw. 

1.  Broken  Jaw  %7ith  chip 
ahov7inp;  break. 

7.t'.Z,  Break, 
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Figure  80 

Rifle  Bipod,  M2  (Modified) 

I-  and  2..  Pieces  of  Broken  Jaw. 
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Figure  81 

Action  Spring  Guide  Assembly 

M  -  Multiple  Break. 

N  -  Clean  Shear. 
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Figure  82 

Bolt  of  Rifle,  5.56-imm,  C-AR 
Break  through  side  of  Bolt  to  Cam  Pin  Recess 
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Figure  83 


Rifle,  5.56-mm,  S-AR. 

1.  Bent  Gas  Seal  Ring  on  Gas  Cylinder  Plug. 
Rifle,  5.56-nnr.,  C-AR. 

1.  Bent  Bolt  Ring. 


Figure  84 

Machine  Gun,  7. 6 2 -mm,  M60 
1,  Bottom  of  Adjustable  Range  Plate  Bent. 
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Figure  85 

Mount,  Tripod,  Machine  Gun,  M122 
M  -  Bent  Leg. 

W  >  Crack  at  bend  occurring  when  attempt  was 
made  to  straighten  leg. 
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M  and  Ni  Elavating  and  Traversing  Mechanism 
shoving  two  j^bsltlona  in  which  the  elevating 
handwheel  "frose." 


INCHES 


M 


^  ?gigji  ^ 

iliiwiT^^ 

^  II  -f..l<o.*  2f  AUBURN,  MAINE  31  MADE  IN  U.S.A.  Al 

INCHES 

N 


Figure  88 

Machine  Gun»  5.56-'nimj,  Code  S 

M,  Carrier  and  Piston  Assembly  showing  broken  Bolt, 

N,  Broken  Bolt,  Firing  Pin,  and  Cam  Pin. 
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Figure  90 

Bolt  of  Machine  Gua,  5.S6’«fliin,  Code  S 
1  and  2.  Burred  LocKlng  Lugs. 


INCHES 

Figure  91 

Carrier  and  Cap  Assembly  u£  Machine  Gun,  5 >56-1111111,  Code  S, 
shoving  broken  Roller  Retaining  Washer  which  caused  inad¬ 
vertent  disassembly. 
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Figure  92 

Case  of  5.56 -mm  Cartridge  showing 
rupture  sustained  during  firing  of 
the  Machine  Gun,  S.56-mm>  Code  S. 
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Figure  93 

Cartridges,  5.56-inm,  M193,  showing 
damage  caused  by  occurrence  of  bolt 
undervide  with  the  Machine  Gun, 
5,56-mm,  Code  S. 
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Figure  94 

Machine  Gun,  5. 56 -ram,  Code  S 


1.  Burred  Firing  Pin. 
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Figure  97 

Machine  Gun,  5. 56 -mm,  Code  S 

1.  Missing  Feed  Cover  Latch  Handle. 

2.  Bent  Windage  Knob. 

3.  Be  Feed  Cover  Assembly  Hinge. 


Figure  98 

Machine  Gun,  5.56-nmj,  S-UIG 

Separation  of  Barrel  Assembly  from  Machine  Gun. 

Top  figure  Is  case  of  5.56-mm  cartridge  showing  shear.  Bottom 
figures  are  undamaged  5.56-it«n  cartridge  case,  and  Cartridge, 
Ball,  5.56-nw,  M193. 


Figure  99 

Machine  Gun,  5, 56 -mm,  S-IHG 

Top  view  of  Receiver  Assembly  and  Head  of  Bolt. 

1.  Barrel  Locking  Pin  Recess  with  Barrel  Locking 
Pin  Missing . 

2.  Bow  in  side,  of  Receiver. 

3.  Locking  Lug  Sheared  from  Bolt, 

Same  as  M  (side  view)  showing: 

1.  Bow  in  side  of  Receiver. 


Figure  100 

Machine  Gun,  5. 56 -mm,  S-LMG 

Oblique  view  of  Carrier  and  Piston  Assembly. 

1.  Crack  in  Bolt  Carrier. 

2.  Locking  Lug  Sheared  from  Bolt. 

Same  as  M  (side  view)  showing-. 

2",.  and  i3.''.Crdcks:.in’ Bolt  Carrier.  . 


Figure  101 

Machine  Gun,  5. 5 6 -mm,  Code  S 

-  Oblique  view  of  Receiver. 
1,  Bent  Guide  Rail. 

-  Top  view  of  Receiver, 

1.  Bent  Guide  Rail. 


Figure  102 

Machine  Gun,  5.56-inm,  Code  S 

Bottom  front  view  of  Front  Sight  Housing  with  Gas  Cylinder 
Plug  and  Bayonet  Stud, 

Same  as  M  showing: 

1.  Perforation  through  Gas  Cylinder  Plug  and  Bayonet  Stud 


APPENDIX  VI  —  MAINTENANCE  EVALUATION 


1 .  S’ammary  of  Maintenance  Operations  . 

a.  General 

The  maintenance  operations  performed  on  all  of  the  candidate 
weapons  were  listed  in  three  types:  daily  scheduled  maintenance, 
weekly  scheduled  maintenance ,  and  unscheduled  maintenance .  Sub-Test 
No  15,  Maintenance,  and  Sub-Test  No  16,  Durability  and  Reliability, 
contain  an  evaluation  of  the  candidate  weapons  with  respect  to  mainte¬ 
nance,  and  durability  and  reliability. 

b.  Daily  Scheduled  Maintenance. 

All  of  the  candidate  weapons  were  field  stripped,  cleaned, 
and  lubricated  after  each  day's  firing.  The  candidate  weapons  were 
disassembled,  cleaned,  lubricated,  and  reassembled  using  the  procedures 
outlined  in  the  appropriate  POMM's.  Test  soldiers  were  instructed  to 
inspect  for  and  report  any  broken,  cracked,  missing  or  worn  parts  dis¬ 
covered.  The  candidate  weapons  were  cleaned  on  the  range  or  in  the 
field  by  laying  the  weapons  out  on  strips  of  salvage  canvas.  While 
this  condition  did  not  exactly  duplicate  conditions  usually  encountered 
in  combat,  it  facilitated  the  procedure  and  prevented  the  unnecessary 
loss  of  parts . 

c.  Weekly  Scheduled  Maintenance. 

When  testing  time  permitted,  all  of  the  candidate  weapons  were 
detail  disassembled  and  cleaned  on  a  weekly  basis  using  solvent.  The 
candidate  weapons  were  detail  inspected  by  a  test  officer  or  test  non¬ 
commissioned  officer  for  broken,  cracked,  missing,  or  worn  parts. 

d.  Unscheduled  Maintenance. 

Throughout  all  testing  whenever  unscheduled  maintenance  was 
required,  it  was  performed  and  noted.  During  the  conduct  of  sub- tests, 
such  as  Sub-Test  No  3,  Rate  of  Fire,  where  large  numbers  of  rounds 
were  fired  in  a  short  period  of  time  resulting  in  heavy  carbon  build¬ 
up,  ammunition  residue,  and  loss  of  lubrication,  the  candidate  weapons 
were  cleaned  or  lubricated  as  was  determined  necessary  by  the  test 
officer.  Any  excessive  requirement  for  cleaning  of  a  particular  weapon 
was  noted.  Whenever  malfunctions  or  excessive  stoppages  occurred,  the 
candidate  weapons  were  inspected  in  an  attempt  to  determine  the  cause. 
Note  was  made  of  any  action,  such  as  parts  replacement,  necessary  to 
return  the  candidate  weapon  to  operating  condition. 

2.  Basis  for  Evaluating  Maintenance  Facliages 

a.  General 

Sub-Test  No  15,  Maintenance,  contains  an  evaluation  of  the 
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suitability  of  the  maintenance  package  for  each  of  the  candidate 
weapons .  The  suitability  of  items  received  in  the  maintenance 
package  was  evaluated,  and  any  items  which  were  considered  neces¬ 
sary  but  were  not  received  were  listed, 

b.  Minimum  Requirements  for  a  POMM. 

The  POMM  of  each  candidate  weapon  was  evaluated  using  the 
following  format  as  the  minimum  information  required  in  each  manual: 

(1)  Description  and  Data. 

(a)  Description. 

(b)  Tabulated  data. 

(2)  Operating  Instructions. 

(a)  Service  upon  receipt  of  materiel. 

(b)  Controls  and  instruments. 

(c)  Operation  under  usual  conditions .  . 

(d)  Operation  of  materiel  used  in  conjunction  with 

major  items. 

(e)  Operation  under  unusual  conditions. 

(3)  Maintenance  Instructions. 

(a)  Special  organizational  tools  and  equipment. 

(b)  Lubrication. 

(c)  Preventative  mdincenance  aervices. 

(d)  Trouble  shooting. 

(e)  Purpose,  functioning  and  relationship  of  the 

item. 

(4)  Repair  Parts  and  Special  Tools  List. 
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□  so  ID  □  FIRING  BERMS 


Figure  2 

RATE  OF  FIRE,  RANGE  "B" 

All  "E"  type  silhouettes. 

The  array  at  each  range  was  staggered  so 
that  rounds  fired  at  that  array'would 
not  hit  other  arrays. 
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□  30  M  □  FIRING  BERMS 


Figur*  3 

SIGHTS  RANGE,  MACHINE  CUN 

Th«  array  at  «ach  ranga  waa  itaggarad  ao  V  X  i  3 

that  rounda  (Irad  at  that  array  would 
not  hit  othar  arraya. 
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Figure  6 

NIGHT  DEFENSE  RANGE 

E  -  "E”  type  target. 
» »  -' Sector  stakes. 

1  {-  Foxholes. 

y[  -  Meters. 
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APPENDIX  VII 1 


DISTRIBUTION  LIST 


D'i-G  tr bu  L.i  on  (.■cnotncl  by  .-iu  antei’xnl:  (*)  will  be 
thoGO  copj.en  loj.'warded  to  Headquarters,  USATECOi. 
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AGENCY 

ADDRESSEE  _ FINAL  REPORT 


Commanding  General  50 

US  Army  Test  and  Evaluation  Coi.^mand 
ATTN;  AMSTE-BC 

Aberdeen  Proving  Ground,  Maryland  2i00a 

Commanding  General  3* 

US  Army  Materiel  Command 
ATTN:  AMCPMSO-RS 

Washington,  D.  C.  20315 

Commanding  General  5* 

US  Army  Weapons  Command 

ATTN;  AMCPM-RS 

Rock  Island,  Illinois  61200 

Commanding  General  3^^ 

US  Army  Materiel  Command 
ATTN;  AMCPM-AI 
Washington,  D.  C.  20315 

Commanding  General  5* 

US  Army  Materiel  Cormnand 
ATTN:  AMCRD-DW 
Washington,  D.  C.  20315 

Commanding  General  12* 

US  Army  Combat  Developments  Command 
ATTN:  USACDC  Liaison  Officer,  USATECOM 

Aberdeen  Proving  Ground,  Maryland  21005 

Commanding  General  5* 

US  Army  Munitions  Command 

ATTN;  AMSMU-RE 

Dover,  New  Jersey  07G01 

Commanding  General  5* 

US  Army  Weapons  Command 

ATTN;  AMSWE-RDS 

Rock  Islind,  Illaiois  61200 
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AGENCY 

ADDRESSEE 


FINAL  REPORT 


USMC  Liaiiion  Officer  2* 

US  a*my  TcLit  and  Evaluation  Command 
Aberdeen  Proving  Ground,  Maryland  21005 

Commanding  Officer  3* 

US  Army  Ballistic  Reaearch  Laboratories 
ATTN:  AMXBR-WD 

Aberdeen  Proving  Ground,  Maryland  21005 

Commanding  Officer  3* 

US  Army  Human  Engineering  Laboratories 

ATTN:  AMXHE-SYS 

Aberdeen  Proving  Ground,  Maryland  21005 

Commanding  General  4* 

US  Army  Test  and  Evaluation  Command 
ATTN:  AMSTE-BC 

Aberdeen  Proving  Ground,  Maryland  21005 

Commanding  Officer  200 

US  Army  Combat  Developments  Command  Infantry  Agency 
Fort  Banning,  Georiga  31905 

Commanding  Officer  3 

Springfield  Armory 
ATTN:  SWESP-RE 

Springfield,  Massachusetts  01101 

Commanding  Officer  3 

Frankford  Arsenal 

ATTN:  SMUFA-5500 

Philadelphia,  Pennsylvania  19137 

Commanding  Officer  3 

Aberdeen  Proving  Ground 
ATTN:  STEAP-DS 

Aberdeen  Proving  Ground,  Maryland  21005 

President  3 

US  Army  Infantry  Board 

Fort  Benning,  Georgia  31905 

President  3 

US  Army  Armor  Board 

Fort  Knox,  Kentucky  40121 
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AGENCY 

ADDRESSEE 


FINAL  REPORT 


President  3 

US  Army  Aviation  Test  Board 
Fort  Rucker,  Alabama  36362 


Commanding  Officer 
US  Army  Arctic  Test  Center 
APO  Seattle  907 j3 
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USATECOM  Project  No  8-5-0400" 04 

Service  Test  of  Small  Arms  Weapons  System  (SAWS)  (U) 


MANUFACTURERS'  CODE  SHEET 
S-R  -  Cadillac  Gage  Corporation,  Stoner  63  Rifle. 

H-R  -  Harrington  and  Richardson,  G-3  (Modified)  Rifle. 

A"R  -  Armalite,  AR  18  Rifle. 

SC  -  Stoner  63  Carbine. 

C-SMG  -  Colt  Patented  Firearms,,'  Colt. 'iShortie'.'  Carbine/Submachine 
Gun. 

C-AR  -  Colt  Automatic  Rifle,  CAR- 15. 

S-AR  -Stoner  63  Automatic  Rifle  (magazine  fed  light  machine  gun). 
Code  S  Machine  Gun  -  Stoner  63  Machine  Gun. 


The  SAWS  candidate  weapons  were  furnished  by  the  above  named  con¬ 
tractors.  Reference  to  each  type  weapon  will  be  made  throughout  this 
report  using  the  code  names  listed  opposite  the  contractor.  This  code, 
sheet  will  be  removed  from  the  report  when  loaned  or  otherwise  distribut¬ 
ed  outside  the  Department  of  Defense. 
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